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ecology and environment, inc.

& 1500 FIRST INTERSTATE BUILDING, 999 THIRD AVENUE, SEATTLE, WASHINGTON 98104, TEL. (206} 624-9537
International Specialists in the Environment

July 2, 1993

Chris D. Field :
United States Environmental Protection Agency
1200 Sixth Avenue, HW-113 ’

Seattle, WA 98101

REF: TDD T10-9210-031

Dear Chris:

Enclosed please find a copy of the final site assessment report and
a Potential Hazardous Waste Site Identification form for the Northwest
Pipe and Casing Site, located in Clackamas, Oregon. Field work was
begun in early October with TAT visiting the site to perform an
elevation survey and to establish current site conditions. Drilling and
sampling activities were begun on October 26 and concluded on November
20, 1992. A total of seven monitoring wells were installed using newly

developed field screening technology to assist in selection of
monitoring zones.

Based on analytical data collected from the monitoring wells and
from on-site locations, potential degradation of regional groundvater
quality is of concern. Data indicate high concentrations and unknown
quantities of uncontrolled hazardous materials are present on the site.
Similar compounds at lower concentrations vere detected in groundwater
along the sites former perimeter. TCE was detected in field screening
analysis of groundwater samples collected while drilling. Inorganics,
such as chromium and lead, and semivolatile compounds, such as phtha-
lates, were detected in groundwater samples from monitoring wells.
Continued monitoring of groundwater quality is recommended to establish
a database and determine trends.

Direct contact is also of concern due to lack of site security and
evidence of transient occupancy. Repair or replacement of fencing is
necessary to prevent exposure to on-site contaminants.

NWPC warrants further consideration for removal actiity to mitigate
potential for environmental impact to groundwater and surface water. As
a result of the variable on-site lithology, a general assesment of the
feasibility of controlling groundwater while excavating cannot be made.
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Mr. Chris Field
July 2, 1993
Page 2

Based on geologic data, it appears that, at some locations, excavation
will not pose any problem while at others, dewatering and on-site
treatment will be necessary. Exploratory excavations at known and
suspected disposal locations are required to establish the depth at
which the wastes are buried and groundwater quality and quantity.

Sincerely,

i/,

William L. Carbe
Technical Assista

Team Leader
JJR/gam

Enclosure



Ecology and Environment, Inc. - Technical Assistance Team
Document Circulation Request

TO: William Carberry, TATL, E & E, Seattle
FROM: y 0SC
SUBJ: Northwest Pipe and Casing Site Assessment Report

Clackamas, Oregon

REF: TDD: T10-9210-031

Please mail copies of the above-noted report to the following
parties:

Name Address _ Date Sent (TAT)
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ABSTRACT

Technical Directive Document T10-9210-031 tasked Ecology and
Environment, Inc. (E & E) Region 10 Technical Assistance Team (TAT) to
conduct a site assessment at Northwest Pipe and Casing, a National
Priorities List site located in Clackamas, Oregon.

The purpose of the site assessment was to evaluate off-site
groundvater quality to determine the need for a removal action to
address allegations of waste sources buried on-site. Solvents and pipe
coatings high in PAHs are reportedly buried throughout the.site and were
observed at the site surface. A total of seven groundwater monitoring
wells were installed and sampled as part of this site assessment. In
addition, on-site trenches were excavated adjacent to previously
identified geophysical anomalies to evaluate groundwater quality
associated with alleged burials.

Analytical data indicate the presence of tetrachloroethelene at a
low concentration in one of the wells constructed on former Northwest
Pipe and Casing property and downgradient of alleged sources. Semi-
volatile and inorganic contaminants were also detected in monitoring
wells along the downgradient border of current and former site
boundaries. Groundwater collected from on-site trenches showed eélevated
concentrations of inorganics, VOCs, and PAHs and buried debris was
observed. These data support the possible need for removal of on-site
sources to mitigate potential threat to local groundwater and surface
wvater resources.
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SITE ASSESSMENT REPORT FOR
Northwest Pipe and Casing
Clackamas, Oregon
T10-9210-031

Site Name/Address:

Northwest Pipe and Casing
Between Lawnfield and Mather Roads
Clackamas, Oregon

Investigation Participants:

Dawn A. Hartley, TAT, Project Manager

Jeffrey Fowlow, TAT, Geologist

John J. Roland, TAT, Geologist

Michael Szerlog, TAT, Chemist

Mark Woodke, TAT, Chemist

Ecology and Environment, Inc., Seattle, WA, (206) 624-9537

Dates of Site Assessment:

October 26 to November 20, 1993

1.0 INTRODUCTION

The U. S. Environmental Protection Agency (EPA) Region X Superfund
Response and Investigations Branch (SRIB) tasked the Ecology and
Environment, Inc., (E & E) Region 10 Technical Assistance Team (TAT) to
conduct an assessment at the Northwest Pipe and Casing (NWPC) site,
located in Clackamas, Oregon under contract No. 68-W0-0037.

NWPC is listed on the National Priorities List (NPL) for hazardous
waste sites requiring assessment and remediation by the EPA. On-site
groundwvater contamination was documented in a Listing Site Inspection
(LSI) conducted by the E & E Region 10 Field Investigation Team (FIT) in
1990. Polychlorinated biphenyls (PCBs), inorganics, polycyclic aromatic
hydrocarbons (PAHs), tetrachloroethene and other volatile organic
compounds (VOCs) were detected by FIT in on-site groundwater and soils.

The EPA tasked the TAT to conduct a site assessment to evaluate
groundwater quality downgradient of the site. Evaluation of the
migration potential, and subsequent impact to local groundwater
resources, would determine the need for a removal action to address
allegations of buried waste.



2.0 SITE CONDITIONS AND BACKGROUND .

2.1 Site Description

2.1.1 Site Evaluation

NWPC is the site of a former pipe manufacturing and coating
facility in an industrialized section of Clackamas, Clackamas County,
Oregon (Figure 1). The NWPC site was operated by various parties from
1956 to 1986 (E & E 1990). The site has been inactive since 1986, and
although several buildings have been removed, numerous dilapidated
structures -remain. The site is fenced but holes have been cut along the
Mather Road boundary and evidence of trespassing, vagrancy, and
vandalism is apparent throughout the site.

2.1.2 Site Location

The NWPC site is located in Clackamas, approximately 20 miles
southeast of Portland, Oregon. During operation, the facility occupied
55 acres in sections 4 and 9 of Township 2 South, Range 2 East of the
United States Geological Survey (USGS) 7.5 Minute Series, Gladstone
Quadrangle. Subsequently, the property has been divided into three
separate lots. The primary NWPC site is the most significantly impacted
and also the largest lot occupying 36 acres and designated Parcel B.

The other two lots (each approximately 10 acres), designated Parcel A
are currently occupied by the Oregon Department of Transportation

(ODOT) and Northwest Development Company (NWDC) respectively (Figure 2).
NWPC is located between Lawnfield and Mather Roads, and bordered to the
west by the Southern Pacific Railroad. To the east lies Camp
Withycombe, an Oregon National Guard facility and Mount Talbert.

2.1.3 Site Characteristics

The E & E Region 10 FIT conducted a Screening Site Inspection (SSI)
at NWPC in April 1988 and subsequently a LSI that was completed in June

1990 (E & E 1990). The site was assigned to the NPL on October 14,
1992.

The investigations conducted under the FIT contract identified
and documented surface soil contamination, subsurface soil
contamination, and groundwater contamination within the primary NWPC
site. Additionally, FIT documented geophysical anomalies indicative of
buried metallic and non-metallic sources throughout the site. Suspi-

cions that the anomalies were buried drums and sludge lagoons was never
confirmed by the FIT.

The NWPC site is level, except for several manmade mounds, and is
prone to flooding. The northwest half of the site is particularly
susceptible and is commonly covered by standing water during winter

months. A series of manmade ditches drain the site north to Mount Scott
Creek.
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Clackamas River, located one mile south of the site. The Clackamas

River is used as a potable water resource in the Clackamas area
(E & E 1990).

The site is heavily vegetated with blackberry brambles and small
trees or bushes that severely limit line of sight. Paved and gravel
roads connect the standing buildings and debris left in the footprints
of demolished buildings. The system of roads connects with Mather Road
to the south and Industrial Way on the north. Prior to installation of
the fence, the NWPC road system was utilized as a short cut between
Mather and Lawnfield roads. Solidified coal tar product is evident and
abundant throughout the site, particularly in the vicinity of the former
Plant 3 building.

2.1.4 Release Threat Posed By Site

Off-site migration of contaminants by the groundwater pathway
represents the highest threat of release posed by the site. VOCs, PAHs,
and PCBs were detected in shallow on-site wells and similar compounds
were detected at lower concentrations in wells located along the
downgradient border of the present and former site boundaries. Charac-
teristics of the contaminant source have not been determined and
therefore the associated release threat can not be fully evaluated. The
source is potentially attributable to leaking buried drums, allegedly
buried on site, that may be contributing limited, and possible seasonal,
influxes of contaminants. With time and continued deterioration of the
rumored drums there may be future container failure that results in a
greater pulse of contaminants. Groundwater characteristics of the
underlying gravel aquifer may not be sufficient to provide mitigating
effects to such a release. Since the quantity and concentration of
contaminants in allegedly on-site buried containers is unknown it is not
possible to estimate the subsequent effect on groundwater quality.
Municipal supply wells are located within one mile of the site.

The surface water pathway also poses a threat of release from the
site overland flow of precipitation across the site to the system of
site drainage ditches. The tendency of water to pond on the site is
indicative of an inability to infiltrate the soils and a shallow depth
to the top of the water table. Heavy rainfall events that are common in
the Pacific Northwest will, in the absence of infiltration, result in
runoff across the site to the ditch system. As the water flows across
the site it can erode and carry sediments contaminated with high levels
of PAHs. Release of contaminated sediments from the site from surface
vater runoff is a potential concern.

Direct contact with surface soils poses a release threat to both
humans and animals. Contaminated soils and product are prevalent and
easily accessible. Past sampling of surface soils have detected VOCs
such as TCE and xylene, PCB Aroclor 1254, and a variety of semivolatile
heterocyclic and polycyclic aromatic compounds in on-site soils (E & E
1988,90). The fence that surrounds the site is an ineffective security

measure. Numerous gaps are present in the fence and holes have been cut
to gain access.



Release threat posed by the air pathway is limited to dry summer
months. The site has several areas of exposed soils that may dry out
and become airborne during the summer months. Concentrations of PAHs in
the surface soils are high enough to pose a threat but the majority of
the site is well vegetated minimizing the release potential.

2.1.5 NPL Status

As previously discussed, the LSI for the Northwest Pipe and Casing
site was completed in June 1990. The LSI resulted in a sufficient
Hazard Ranking System (HRS) score for the site to be assigned NPL status
on October 14, 1992,

2.2 Actions to Date

2.2.1 Previous Actions and Investigations

NWPC has been the subject of numerous previous actions and
investigations. In accordance with the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) of 1980, NWPC has
been the subject of a Preliminary Assessment (PA), an SSI, and an LSI.
The PA, SSI, and LSI were used to collect information necessary to
generate and substantiate HRS scoring for the site.

Information collected for the HRS scoring package included waste
types, waste quantities, and waste releases to the environment. The
types of materials handled at this facility included coal tar, coal tar
epoxies, pipe primer (bitumastic jet primer containing 70 percent
volatile organic compounds in a chlorinated paraffin and rubber base),
asphalt, cement mortar, and steel pipe. It is believed that waste
products were placed in lagoons or buried on site in drums, the quantity
of waste and amount released to the environment is unknown.

On-site soils contained PAHs at concentrations up to 5,800 parts
per million (ppm), tetrachloroethene to 3.2 ppm, and PCBs to 1,000 ppm.
Groundwater samples from on-site wells contained low concentrations of
volatile organic compounds that in concentrated, or pure form are dense
non-aqueous phase liquids (DNAPLs), including tetrachloroethene up to
4.2 ppm, and PAHs up to 5.0 ppm. These dilute concentrations indicate
the potential presence of immiscible phase DNAPLs. Aroclor 1254 was
detected at 15 parts per billion (ppb) in one on-site monitoring well.
Lead, chromium, barium, and other heavy metals were also detected at
elevated concentrations in groundwater samples from on-site monitoring

vells (E & E 1988, 90).
2.2.2 Current Action |
2.2.2.1 Sampling Rationale
The TAT was tasked by EPA to determine the need for a removal

action at NWPC based on the release threat posed by the site. To
determine if contaminants released from the source have migrated



downgradient and pose a threat to the regional groundwater resource,
public health and/or the environment, TAT identified four primary
objectives.

To confirm groundwater flow direction(s) and determine placement of
proposed downgradient wells, the TAT surveyed existing wells, collected
groundvater elevations, and constructed a groundwater contour map.
Downgradient well placement was determined from this map and drill rig
accessibility. To determine the magnitude and extent of downgradient
groundwater contamination attributable to the site, TAT installed a
total of seven monitoring wells. One in an assumed background location
and 6 downgradient of the primary NWPC site. To determine if previously
identified geophysical anomalies are attributable to buried sources, TAT
excavated on-site test trenches. Finally, to determine the feasibility
of on-site excavation of alleged buried waste, TAT conducted a pump test
to determine the hydraulic characteristics of the shallow aquifer.
Photodocumentation of these activities is included in Appendix A.

2.2.2.2 Elevation Survey

TAT conducted a vertical control survey to evaluate the reliability
of existing water level data and groundwater contour maps. Water level
elevation data collected during the LSI is presented in Figure 3 (E&E
90). Relative casing elevations of the seven on-site wells, two Oregon
National Guard (ONG) Camp Withycombe wells, and four ODOT wells were
obtained. Results of the survey, in conjunction with water lever
measurements taken concurrently at each well, confirmed the general
groundvater flow direction illustrated in Figure 3 and dictated
monitoring well placement shown in Figure 4.

Following completion and development of TAT monitoring wells, an
additional vertical control and water level elevation survey was
conducted. The new wells were incorporated into the existing monitoring
well network for refinement of groundwater contours. All water level
measurements, accurate to 0.01 feet, were collected with an electronic
sounder and tape measure in accordance with the established E & E
Standard Operating Procedure (E & E 1990a SOP).

2.2.2.3 Monitoring Well Installation

A total of 5 EPA and 2 ODOT monitoring wells were constructed. The
EPA wells were designated MW-8 through MW-12 as a continuation of wells
MV-1 through MW-7 constructed on-site during the LSI. The ODOT wells
are numbered ODOT-5 and ODOT-6 to compliment well designations ODOT-1
through ODOT-4 assigned to existing tank pit wells (Figure 4). As each
well was drilled, soil and groundwater samples were collected at 5-foot
intervals and screened in the field for the VOCs tetrachloroethene (PCE)
and trichloroethene (TCE). Screening was accomplished using a field
portable gas chromatograph (GC) operated by TAT chemists. Well screens
were placed to monitor at intervals selected based on the analytical
data obtained from screening soil and water samples and from interpre-
tation of lithologic conditions encountered while drilling.
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The deep wells were installed at depths of approximately 95 to 100
feet below ground surface (bgs), no VOCs were detected in the lower
portions of these boreholes. Screen intervals were selected based on
lithology and contaminant characteristics. Zones just above the deepest
transition from gravel to fine-grained lithology were selected for
monitoring in an effort to intercept the DNAPL contaminants as they move
downward toward the base of the gravel aquifer. The more shallow
installations were constructed at depths corresponding to detection of
contaminants by field screening.

The monitoring wells were constructed of clean, 4-inch inside
diameter (I.D.), type 304 stainless steel casing with matching sump,
screen, and casing. All casing segments include flush threaded joints
with O-rings. The well screens are a manufactured 10-slot (0.010-inch)
wire wound type screen, 5 feet in length. Stainless steel centralizers
were installed at the bottom and top of the screened intervals and an
additional centralizer was installed 50 feet above the top of the screen
in the deeper wells. The sand pack consists of clean, 10-20 mesh graded
silica sand from one foot below the bottom of the screened interval to 2
feet above the top of the screen. A 2-foot thick bentonite plug was set
on top of the sand pack.  High solids bentonite grout (PureGold) was
then tremied from the top of the bentonite plug to ground surface. A
PureGold mixer was used to hydrate to a 30% solids slurry. Each batch
of grout was weighed with a mud balance prior to placement to ensure
recommended density was achieved.

Below grade monitoring well boxes were used to complete all the
wvells except MW-8, which was completed with a 6-inch steel protective
casing. All below grade installations were cemented in place, appro-
priately designated and the well casings fitted with locking caps. MW-8
wvas completed using a cement pad and locking cover for the 6-inch
protective casing. A generalized monitoring well construction diagram
is shown in Figure 5 and screened intervals are given in Table 1.

2.2.2.4 Geology

NWPC is located on a relatively level alluvial flood plain north of
the Clackamas River. The site is underlain by Quartenary Age alluvial
sediments. These sediments consist of silty sands, silts, clays, and
gravels (E & E 1988, 90). Regionally, these deposits unconformably
overlie fluvial terrace deposits consisting of poorly sorted gravels
with minor sand and silt lenses. Underlying the terrace deposits are
discontinuous lava flows (Boring Lavas), well-indurated sandstones and
conglomerates of the Troutdale Formation, and older clays and silts of
the Sandy River Mudstone unit. In the vicinity of the site these units
are mapped as unconformably overlying Tertiary age Columbia River
Basalts (USGS 1983, 1989).

Geologic logs compiled by E & E during field activities at NWPC
indicate that in the vicinity of the site the shallow subsurface
consists of interbedded silts, clays, sands, and gravels. These
interbeds extend to a depth of about 10 feet bgs in the northern wells
(MV-9, -10, -11, and -12) and about 8 feet bgs in the southernmost well
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TABLE 1

GROUNDWATER MONITORING WELL SCREENED INTERVAL
BELOW GROUND SURFACE
NORTHWEST PIPE AND CASING
CLACKAMAS, OREGON

MONITORING WELL SCREENED INTERVAL (FEET BGS)
MU -8 66.0 - 71.0
MU-9 79.5 - 84.5
MU-10 28.5 - 33.5
MU-11 60.0 - 65,0
MU-12 33.0 - 38.0
0ODOT-5 95.0 - 100.0
0DOT-6 14.0 - 19.0
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(MW-8). The lithology grades to an increasingly gravel rich deposit for
approximately 5 to 7 feet below the interbeds. Detailed Geologic Logs
are presented in Appendix B.

Underlying these shallow deposits are well graded, fine- to coarse
gravels that extend to depths of at least 95 to 100 feet. Minor
sand/silt zones, or lenses, were occasionally noted within the gravel.
The lenses were generally one or two feet thick with gravel remaining
the dominant feature of the sample, at greater than 50 percent.

2.2.2.5 Hydrology

The shallow interbedded sequence of silts, clays, sands, and gravels
contain both saturated and unsaturated zones that may, depending on the
screened material, yield small quantities of groundwater. These
conditions are substantiated by geologic logs and groundwater yields of
on-site shallow wells constructed to depths of 7 to 15 bgs for the LSI.

The presence of the underlying gravel aquifer at shallow depths may
impact the ability to easily excavate on-site to investigate the areas
of geophysical anomalies. Excavation is necessary to confirm- the
allegations of buried waste and to subsequently remove the sources.
Excavation is limited by the high yield of the aquifer, pump capacity
required to maintain a relatively dry excavation, and the ability to
treat recovered water. To estimate the production capacity of the
aquifer, TAT conducted a pump test utilizing an on-site well. Transmis-
sivity was estimated at 3,000 gallons per day per foot (gpd/ft) from a
specific capacity test conducted on MW-3. This well was selected based
on historic data and TAT field screening that indicated it was the least
contaminated of the on-site wells. It is also screened within a zone of
increasing gravel content, 11 to 16 feet bgs, and as a result is
presumably one of the more productive on-site wells.

No aquifer test data was collected at the deeper off-site wells due
to the significant amount of purge water that would have to be contained
and treated as investigation derived waste. However, during drilling of
these wells the observed groundwater production capacity indicates that
this is a high yield aquifer. The relatively low transmissivity noted
at mw-3 is most likely not indicative of conditions in the gravel
aquifer nor of conditions within the shallow aquifer across the site.
The inferred high yield of this lower gravel aquifer is likely providing
dilution and dispersion effects that may significantly reduce contami-
nant concentrations within the aquifer.

The relationship between the shallow and deeper gravel aquifers
has not been determined, but analytical data indicates that contaminants
associated with NWPC are also present in wells at the downgradient
boundary of the site. Wells MW-10 and -12 are constructed within the
upper portion of the gravel aquifer at depths of 35 and 40 feet bgs
respectively. Field screening analytical results indicate these wells

. are contaminated with low concentrations of contaminants associated with
NWPC.

13



After all monitoring wells were installed, developed, and completed
the TAT conducted a vertical control survey to tie the new wells into
the existing network of surveyed wells. TAT then collected a final
round of groundwater elevation data from MW-1 through MWw-12, ODOT-1
through ODOT-6, and ONG-1 and ONG-2 on November 19, 1992. This data was
used to generate the contoured groundwater elevation maps illustrated in
Figures 6 and 7. These maps indicate that groundwater flows to the
northwest within the gravel aquifer although the gradient apparently
varies with depth indicating a vertical componant of flow.

2.2.2.6 Field Screening

Field analysis of soil and groundwater samples collected during
drilling operations was determined to be the most efficient and
effective means of identifying optimal zones for groundwater monitoring.
After review of available site information, TAT determined that dilution
and dispersion effects would result in downgradient contaminant
concentrations below the detection limits of conventional field
screening instrumentation.

TAT identified and procured instrumentation capable of meeting the
needs of the project. TAT selected the field portable Sentex Systems
Scentograph GC with an argon ionization detector coupled with a purge
and trap unit. TAT modified Region 10 Field Analytical Support Project
(FASP) method F080.001 to the Sentex operating parameters. All FASP
method quality control were met for initial calibration, continuing
calibration, final calibration, and quantitation limits. The compounds
TCE and PCE vere selected as target analytes. Detection limits of 5 ppb
wvere obtained with a sample preparation and run time of approximately 5
minutes. Initial field calibration was verified using samples collected
from MV-2, MW-4, and MW-6 which previous sampling had documented PCE
andTCE. Approximately 10 percent of the field analyzed samples were
submitted for laboratory confirmation with acceptable correlation. A
detailed description of the field screening methodology, results, and
correlation to laboratory results is provided as Appendix C.

A total of 52 borehole soil samples and 68 groundwater samples were
analyzed by the portable GC to optimize well screen placement. Low _
levels of TCE, ranging from 3 ppb to 9 ppb, were detected in groundwater
samples collected from 30 to 45 feet below ground surface while boring
MW-9. To capture this zone of contamination the shallow well MW-10 was
screened from approximately 30 to 35 feet bgs. Tetrachloroethene (PCE)
contamination was identified in well ODOT-5 by the field GC. At 15 feet
bgs the PCE concentration in groundwater was an estimated 2 ppb. PCE
wvas detected in the soil and groundwater 35 feet bgs at estimated
concentrations of less than 1 ppb. An estimated concentration of 3 ppb
PCE was identified in groundwater obtained from 45 feet bgs while
drilling ODOT-5. Monitoring well ODOT-6 was constructed and screened at
an approximate depth of 15 to 20 feet bgs to capture this zone of
contamination in the upper aquifer. No contaminants were detected
during installation of MW-8, MW-11, and MW-12.
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These field screening analysis indicate low concentrations of TCE
vere detected in groundwater samples from 15 to 45 feet bgs along the
downgradient border of former site operations. Field screening results
for TCE are given in Table 2, and complete field screening results and
procedures -are presented in Appendix C.

2.2.2.7 Sampling Results

Following installation, completion, and development each well was
sampled and submitted for laboratory analysis. Groundwater samples were
collected, handled, and analyzed, and results were reported per the TAT
Sampling Plan/Quality Assurance Project Plan for NWPC. A quality
assurance review of the analytical results performed by E & E TAT
chemists is presented in Appendix D along with a key that identifies TAT
sample numbers and their corresponding sample location numbers. In
general, the data were judged to be acceptable, except where flagged
vith qualifiers which modify the usefulness of individual values.

Groundwater samples were collected from all seven monitoring wells
and from three on-site trenches. All samples were analyzed for volatile
organic compounds, semivolatile organic compounds, pesticides/PCBs, and
inorganic compounds. A summary of laboratory analytical results is
presented in Table 3 for groundwater monitoring wells and Table 4 for
on-site trench samples.

Monitoring Well Sample Results

The single volatile organic analyte detected in laboratory analysis
of groundwater samples was trichloroethene (TCE) at 3.0 ppb in ODOT-6.
This shallow well is located on Parcel A, formerly land used as part of
NWPC operations, near the fence that delineates the present site
boundary. Tetrachloroethene (PCE) was not detected in any of the
off-site groundwater samples either by laboratory or field screening
analysis. Semivolatile organic compounds were detected at low concen-
trations in all the monitoring wells including the background well MW-8.
Phthalates and PAHs are the predominant contaminants detected. A
summary of groundwater analytical results is presented in Table 3.

Soil samples collected while drilling at the screen interval in
MW-8, MW-9, MW-11 and ODOT-5 and submitted for laboratory analysis
indicate the presence of phthalates. Complete analytical results are
given in Appendix D.

Phthalates are common compounds associated with degradation of
plastic materials. Their presence in the background well suggests the
potential of an upgradient source of this contaminant in addition to
NWPC. The PAHs identified in the groundwater are common constituents of
coal tar and likely associated with the NWPC site. No pesticides/PCBs
vere detected in any of the groundwater samples. Elevated concentra-
tions of the inorganic compounds chromium, copper, lead, nickel, and
zinc vere detected in five of the seven wells. The nickel concentration

in ODOT-6 exceeds the Maximum Contaminant Level (MCL) established by the
EPA.
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TABLE 2

FIELD SCREENING RESULTS FOR TCE
SHALLOW SOILS AND GROUNDWATER
NORTBWEST PIPE AND CASING
CLACKAMAS, OREGON

(ppb)

Sample Depth (bgs) MW-8 MW-9/10 MW-11/12 0DOT-5/6
10" - Soil ND ND ND ND

- Water NA ND ND ND
15" - Soil ND . NA ND 2 F

- Water NA ND ' ND ND
20’ - Soil ND ND ND ND

- Vater NA ND ND ND
25" - Soil ND NA ND ND

- Vater NA NA ND ND
30" - Soil ND ND NA ND

- Water NA 7 F ND NA
357 - Soil ND ND ND . <1 F

- Water NA ND ND <1 F
40’ - Soil ’ ND ND NA ND

- Water NA 3F ND ND
45" - Soil : ND NA NA ND

- Vater NA 9 F ND 3F
30" - Soil ND NA NA ND

- Vater NA ND ND ND

ND Not detected

NA -~ Not analyzed

F - Data have been generated using FASP methodologies. Analytes are
tentatively identified and concentrations are quantitative
estimates.
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TABLE 3

ANALYTICAL RESULTS OF OFF SITE GROUNDWATER SAMPLING
NORTHWEST PIPE AND CASING

CLACKAMAS, OREGON
NOVEMBER 1992

(ppb)
analvte MY~ 8 MW-9 M-10 MuW-11 w12 ODOT-5 oDOT-5 ODOT-6.
{Duplicate)
Volatile Ovganics
Tetrachloroethene tID D ND ND iiD ND ND ND
Trichloroethene ND ND ND ND ND ND ND 3.0
Semi-Volatile Organics
Di-n-butyvlphthalate 2 ND ND ND 1D ND ND ND
Bis(2-ethylhexyl)phtlhal 373 8 J 11 53 J 36 J 31 3 ND 10
Acenaphthene ND o 10 ND ND 23 ND 40
Di-n-octylphthalate ND oD ND ND 3J ND ND ND i
Dibenzofuran ND 3] ND ND D ND ND 16
Fluorene ND ND ND ND ND ND ND 13
Phenanthrene D 1D ND ND D ND ND 9 7
Fluorvanthene 1o D ND ND ND ND ND 8 J
Pyvrene D HD ND MD HD ND ND 73
Fzetbicirdes /PCBs
‘None detected HD #17] Hilo] NE HD ND HD ND
Inotganice
hrsenic ilp i) 11.1 210 un ND ND ND
Chromium 69 .4 D 41.0 ND 80.1 ND 11.6 980
Copper NiD §D 71.8 MU HD 29.0 ND 46.6
Lead 3.1 D 23.2 HD HD 5.8 ND 4.7
tiickel 4D D 44.8 Ho 72.6 ND ND 597
Zinc ND D 110 1D 106 43.2 ND 25.9
J - The associaied numsrical valua 15 an estimated quantity because the reported concentrations were less than the contract requited detection
limits or quality centrol criteria were not met.

HD ~ Mot daotected



Trench Sample Results

Groundvater samples collected from shallow trenches excavated
during this project indicate a significant variation in on-site
groundvater quality (Table 4). A total of 4 trenches, designated T-1
through T-4, were excavated from 6.5 to 8.5 feet bgs. Trench locations
are illustrated in Figure 8 and soil profiles are included in Appendix
B. No contaminants were detected in the sample collected from T-1 and
no sample was collected from T-3 due to insufficient groundwater and
lack of visible contamination.

Trench sample T-2 contained a wide range of high concentration
semivolatile and low concentration inorganic contaminants. Semivolatile
contaminants are primarily PAHs consistent with products know to have
been used on-site. Napthalene was detected at 4,000 ppb, Acenaphthene
at 6,200 ppb, Dibenzofuran at 3,500 ppb, Phenanthrene at 6,700 ppb, and
Fluoranthene at 4,500 ppb. Nine of the thirteen priority pollutant
metals are present at elevated concentrations in sample T-2. Trench
sample T-4 contained similar contaminants at much lower concentrations.
These trench sample results and the debris and oily sheen observed in
two of the trenches may indicate the presence of buried waste at the
NWPC site.

2.2.2.8 Investigation Derived Vaste

Groundwater and drill cuttings generated during drilling opera-
tions, monitoring well construction, and groundwater sampling at NWPC
vere contained and stored on site. Analysis of samples collected from
the Investigation Derived Wastes (IDW) did not indicate the presence of
hazardous materials. The drill cuttings were removed from the drums,
the drums cleaned, and then removed from the site. Two tanks used to
store the water portion of the IDV were drained to a low section of the
site, cleaned out and removed from the site.

2.3 State and Local Authorities Role to Date

The State of Oregon Department of Environmental Quality (DEQ) has
demonstrated an active interest in the NWPC site. DEQ has monitored
groundvater elevations since NWPC was assigned NPL status. DEQ has
demonstrated cooperation with the TAT investigation by providing
groundvater elevations and other requested information. TAT provided
DEQ with a debriefing of activities completed during the investigation.
Preliminary copies of TAT drilling and sampling logs were provided to
DEQ at their request and under the direction of the On-Scene Coordinator
(0SC). '

3.0 PUBLIC HEALTH AND ENVIRONMENTAL THREATS

3.1 Threats to Public Health and Welfare

The NWPC site presents a potential threat to public health and
welfare through several mechanisms. There is a high potential for
direct contact with contaminated on-site soils. This threat is
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‘I’ TABLE 4

ANALYTICAL RESULTS OF TRENCH WATER SAMPLES
NORTHWEST PIPE AND CASING
CLACKAMAS, OREGON
NOVEMBER 1992

(ppb)
Analyte T-1 T-2 T-3 T-4
Volatile Organics
Vinyl Chloride ND ND * 37
Semi-Volatile Organics
Napthalene ND 4,000 2J
2-Methylnapthalene ND 1,100 ND
Acenaphthene ND 6,200 25
Dibenzofuran ND 3,500 10
Fluorene ND 2,900 37
Phenanthrene ND 6,700 68
Anthracene ND 500 J 84
Fluoranthene ND 4,500 16
Pyrene ND 3,200 17
' Benzo(a)anthracene ND 460 J ND
‘ Chrysene ND 470 J 51J
Benzo(b)fluranthene ND 200 J ND
Pesticides/ PCBs
None detected ND ND ND
Inorganics
Antimony ND ND - 81.3
Arsenic ND 14.7 ND
Cadmium ND 5.0 ND
Chromium ND 76.4 _ 29.4
Copper ND 141 46.4
Lead ND 23.4 9.4
Mercury ND 0.26 ND
Nickel ND 60.6 ND
Zinc 21.3 352 277

J - The associated numerical value is an estimated quantity because the
reported concentrations were less than the contract required
detection limits or quality control criteria were not met.

ND - Not detected

I * No visable contamination, no sample collected.
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particularly high among vagrants, teenagers, and children that are
attracted to the abandoned buildings and have little difficulty gaining
access through the vandalized fence.

Public health and welfare could be threatened by the potential
contamination of potable groundwater resources. Analytical data
indicates the presence of multiple on-site sources and that releases
from those sources have occurred. The transmissive nature of the
aquifer complicates interpretation of the source release mechanism and
the magnitude of potential groundwater quality impact. A steady state
release condition may exist or deteriorating conditions may result in a
significant release within a finite time frame. Such a release,
although physically unlikely has the potential to exceed the dilution
capacity of the aquifer and threaten downgradient drinking water
resources.

Surface water and associated mechanisms may also threaten public
health. Surface water runoff may result in the transportation of
contaminated soils to previously unaffected locations presenting an
unknown and unanticipated threat to those that may come in contact with
the soil. Site runoff also poses a public threat through potential
contamination of surface waters used for recreational resources.

3.2 Threats to the Environment

On-site contamination presents a potential threat to the environ-
ment through direct contact and ingestion of soils and coal tar by
animals that may forage on the easily accessible property. Water fowl
wvas observed to congregate on the ponds of standing water located
through out the site. Surface water runoff from the site is likely to
occur due to the low rate of infiltration apparent at the site. As a
result contaminants can be transported off-site as part of the suspended
sediment load or as dissolved constituents of the runoff. This
potential poses a threat to the quality of the water in downgradient
rivers such as the Clackamas. The sensitive riverine environment and

associated plants and animals are also threaten by this potential
runoff.

The most significant environmental threat posed by the NWPC site is
the potential impact to a large regional groundwater resource. If the
source of dilute DNAPL compounds documented in on-site wells were to
undergo a large scale release, remediation efforts and costs would
increase significantly. Characteristics of DNAPLs decrease the
potential for recovery from groundwater once released. Source identifi-
cation and removal is essential to reduce environmental impact.

3.3 Status and Regulatory Authorities

The NWPC site was assigned NPL status on October 14, 1992. EPA has
authority under CERCLA to investigate, and remediate if necessary,
hazardous waste sites that pose a threat to public health and environ-
mental quality. Past and present site owners have been identified as
Potentially Liable Parties as part of the LSI.

23



4.0 ENDANGERMENT DBTEREINATION

Allegations of buried waste were substantiated by the TAT investi-
gation. Trench excavation conducted on site was exploratory and not
invasive, and as a result avoided geophysical anomalies indicative of
buried metal drums or debris. Excavation did establish that migration
of semivolatile and inorganic contaminants away from the source has
occurred. Additionally, the low concentrations of VOCs detected in
dovwngradient wells suggests that migration has occurred away from the
source as well as substantial dilution.

Although a release has apparently occurred, the impact to down-
gradient receptors is diminished by dilution and dispersion effects.
Continued confidence and reliance on dilution and dispersion to mitigate
the threat the public health or welfare and the environment is dependent
on identification of the source and release mechanism.

The potential degradation of alleged buried containers pose the
threat of release of hazardous substances in sufficient quantity to
exceed the dilution effects of the aquifer. Such a release may present
and imminent and substantial endangerment to public health, or welfare,
and the environment. Identification, characterization, and removal of
sources to the extent practicable is recommended for further consider-
ation in order to reduce potential for environmental impact.

5.0 CONCLUSIONS

NWPC, a Superfund NPL site, is a former pipe coating and manufac-
turing facility located in Clackamas, Oregon. The site was active for
approximately thirty years until closed in 1986.

Seven groundwater-monitoring wells were installed using recently
developed field analysis equipment and techniques to determine the
optimal depths for screen placement.

Groundwater flow at NWPC is to the northwest. The site is
underlain by a gravel aquifer used as a potable water resource.
Contaminants were detected in groundwater monitoring wells along the
present and former border of site operations. Potential for degradation
of local groundwater quality exists as a result of the elevated concen-
trations and uncertain quantities of on-site contaminants.

The shallow lithology at NWPC is variable in thickness and transmis-
sivity across the site. The underlying gravel aquifer has, apparently,
a sufficient capacity to impact excavation efforts below the depth at
wvhich it is encountered

Quarterly monitoring of water level elevations should be conducted
and a data base established to determine if data collected during this
assesment is representative of conditions throughout the year.

On-site excavation indicated the presence of buried wastes and

contaminated groundwater.
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‘ Direct contact is of concern due to lack of site security and
evidence of transient occupancy.
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APPENDIX A

PHOTOGRAPHIC DOCUMENTATION



PHOTOGRAPH IDENTIFICATION SHEET

Camera Serial No.: EPA 645491 TDD No.: T10-9210-031

Lens Type: 50mm Site Name: Northwest Pipe and Casing

Photo Taken

No. Date By Description

1 10/26/92 D. Hartley Looking northwest from outside gate
on Mather Rd.

2 10/26/92 D. Hartley As above.

3 10/31/92 D. Hartley Looking down at utility clearance
at MW-9 while rigging up.

4 11/03/92 D. Hartley  TAT field screening laboratory.

5 11/03/92 D. Hartley Looking west from in front of ODOT.

6 11/05/92 D. Hartley Field Chromatograph laboratory.

7 10/31/92 D. Hartley Rig set up and ready to begin
drilling at MW-9.

8 10/27/92 D. Hartley Drilling at MW-8.

9 11/09/92 D. Hartley Drilling at MW-10.

10 11/09/92 D. Hartley Jacking out 8 inch working casing,
at MVU-9, note gravel in discharge.

11 11/18/92 D. Hartley Backhoe at trench 3. Looking north.

12 11/18/92 D. Hartley Looking down into trench 3.

13 11/09/92 D. Hartley Looking east across MW-11 location.

14 11/10/92 D. Hartley Cleaning up after constructing
wellhead protection at MW-11.

15 11/10/92 D. Hartley Looking- west. Drilling at MW-12.

16 11/09/92 D. Hartley Developing MW-11.

17 03/25/93 J. Kolb Emptied drums, cuttings in
toreground. Looking north.

18 03725793 J. Kolb Looking west, draining storage tank.

19 03/26/93 J. Kolb Loading empty drums to remove from
site.

20 03/26/93 J. Kolb Removing drums from NWPC.
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APPENDIX B

GEOLOGIC AND TRENCH LOGS



ecology and environment, inc. _ Sheet 1 of 6

DRILLING AND SAMPLING LOG

Project: Northwest Pipe and Casing Job No.: EOR0201SCA Boring No.: MW-8
Boring Contractor: Staco Well Services Location: Clackamas, Oregon
Boring Method: Downhole hammer Surface Elevation: ~ 197 Feet __ Datum: ONG-1 {200)
Logged By: Fowlow Casing Elevation: 200.59 Feet Datum: ONG-1
Date Completed: 10-29-92 Total Depth: 100 Feet Datum: BGS
Groundwater: ~7 Feet Datum: BGS
Depth Symbol Lithological Description Sample Remarks
(feet) Number Total biows/
{date/time) Recovery
00— Begin drilling: 0300 Conc. HNu
Conc. GC-Soil

Conc. GC-Water

From cuttings:

- | SM Silty sand: Sand (50%]), very fine grained, moderate
brown, maoist, with silt (40%), clay 10%).

85—
z
- Increasing gravel.
10— Well graded gravel: Gravel (100%), fine to coarse, MW-8-1 6/10/22
GW moderate gray, subangular, dense, wet. Insufficient 0935 0.6’ rec
- sample soil recovery for sampling. 10-28-92 0O ppm HNu
0 ppb GC-S
15— Well graded gravel: Gravel (90%}, fine to coarse, MW-8-2 5/30/37
GW | moderate gray, subrounded, very dense, wet, with 1009 0.8 rec
- sand {10%). 10-28-92 O ppm HNu

0O ppb GC-S




. scology and environment, Inc. Sheet 2 of 6

DRILLING AND SAMPLING LOG

Project: Northwest Pipe and Casing Job No.: EORQ201SCA Boring No.: MW-8

Depth Symbol Lithological Description Sample Remarks

(feet) . Number Total blows/
(date/time) Recovery

20— GW | Well graded gravel: Gravel (30%), fine to coarse, MW-8-3 15/50/70
moderate gray, subrounded, very dense, wet, with 1030 . 1.0’ rec

- sand (10%]}. 10-28-92 0 ppm HNu

0 ppb GC-S
25— GW Well graded gravel with sand: Gravel {85%]), fine to MW-8-4 717141
coarse, moderate gray and moderate brown, subroun- 1055 .0.5" rec

- ded, dense, wet, with sand (15%). 10-28-92 0 ppm HNu

0 ppb GC-S
30— GW Well graded gravel with sand: Gravel (85%), fine to MW-8-5 8/26/64
coarse, moderate gray and moderate brown, subroun- 1125 0.8’ rec

- ded, very dense, wet, with sand (15%]}. 10-28-92 0 ppm HNu

O ppb GC-S

35— GwW Well araded gravel with sand: Gravel (85%), fine to MW-8-6 11/100/R
coarse, moderate brown, subrounded, very dense, 1200 0.7’ rec

- wet, with sand {(15%). 10-28-92 O ppm HNu




Sheet 3 of 6

.ecology and environment, inc.

DRILLING AND SAMPLING LOG

Project: Northwest Pipe and Casing Job No.: EOR0O201SCA

Boring No.: MW-8

Depth Symbol Lithological Description Sample Remarks
{feet) Number Total blows/
(date/time) Recovery
40— - GW Well graced gravel with sand: Gravel (60%], fine to MW-8-7 17/100/R
coarse, moderate brown to moderate gray, subroun- 1315 0.8’ rec
- ded to rounded, very dense, wet, with sand (35%), 10-28-92 0 ppm HNu
subangular, medium to coarse, gray to grayish red, O ppb GC-S
- and fines (5%).
45— GW Well graded gravel with sand: Gravel (70%), fine to MW-8-8 15/75/R
coarse, moderate gray, subrounded, very dense, wet, 1340 0.7' rec
- with sand {30%]), medium to coarse, moderate 10-28-92 0 ppm HNu
brown. O ppb GC-S
50— GW Well graded gravel with sand: Gravel (75%]), fine to Mw-8-9 10/95/R
coarse, moderate gray, rounded to subrounded, very 1415 1.3 rec
- dense, wet, with sand (25%), medium to very coarse, 10-28-92 O ppm HNu
reddish brown. 0O ppb GC-S
55— GW Well graded gravel with sand: Gravel (75%]), fine to MW-8-10 5/12/27
coarse, rounded, varied colors, dense, wet, with sand 1445 1.0’ rec
- (25%), medium to very coarse, reddish brown. 10-28-92 C ppm HNu
O ppb GC-S
L




. ecology and environment, inc.

Sheet 4 of 6
DRILLING AND SAMPLING LOG
Project: Northwest Pipe and Casing Job No.: EORO201SCA Boring No.: MW-8
Depth Symbol Lithological Description Sample Remarks
(feet) Number Total blows/
(dete/time) Recovery
60— GW Well graded gravel with sand: Gravel (709%), fine to MW-8-11 12/70/R
coarse, varied colors, rounded, very dense, wet, with 1545 0.9’ rec
- sand (30%), fine to very coarse, moderate brown, 10-28-92 O ppm HNu
and trace fines. 0 ppb GC-S
65— GW Well graded gravel with sand: Gravel (60%], fine to MW-8-12 10/25/30
coarse, varied colors, rounded, dense, wet, with sand 1615 0.7’ rec
- (40%), medium to very coarse, moderate brown, and 10-28-92 O ppm HNu
trace fines.
70— Insufficient sample; cuttings indicate gravel as above. 1650 1/2/5
10-28-92 - rec
- -- HNu
SM From cuttings: 73 - 75’
- ---- | Very fine sand/silt layer ~ 2 feet thick; lower water 0830
transmissivity. 10-29-92
75—
Well graded gravel with sand: Gravel (75%), fine to 0850 31577
- GW coarse, varied colors, rounded, medium dense, wet, 10-29-92 0.6’ rec
with sand {25%), medium to very coarse, moderate 0 ppm HNu
- brown, and trace fines.
- Additional sampie same as above. MW-8-14 5/8/15
From cuttings: 78 - 80° semilithified sandstone and 0910 0.7 rec
- shale, rounded to very angular cuttings, very low 10-29-92 0 ppm HNu
transmissivity. 0O ppb GC-S




. acology and environment, Inc.

Sheet 5 of 6
DRILLING AND SAMPLING LOG
Project: Northwest Pipe and Casing Job No.: EOR0201SCA Boring No.: MW-8
Depth Symbol Lithological Description Sample Remarks
(feet) Number Total blows/
(date/time) Recovery
80— GM Silty {clayey) gravel with sand: Gravei (60%]), mostly MW-8-15 30/50/80(4)
fine, various colors, rounded, very dense, moist to 0950 0.8’ rec
- wet, with sand (25%), and fines {15%), green, cohe- 10-29-982 O ppm HNu
sive. O ppb GC-S
- 80 - 85’ drilled open borehole.
85— GW Well qraded gravei: Gravel (100%]), fine to coarse, MW-8-16 71271100
igneous rock fragments, black with some green phen- 1045 0.5' rec
- ocrysts, mineral decomposition along fracture planes, 10-29-82 0 ppm HNu
angular, dense, wet. O ppb GC-S
30— GwW Well graded gravel: Gravel (90%), fine to coarse, MW-8-17 5/7/30
igneous rock fragments, angular to rounded, dense, 1145 0.7’ rec
- wet, with sand (10%). 10-29-92 O ppm HNu
0O ppb GC-S
85— GM Silty {clayey) gravel with sand: Gravel (60%), fine to MW-8-18 27/100/R
coarse, mostly dark gray to black, subrounded to 1330 0.7' rec
- subangular fragments, very dense, wet, with sand 10-29-92 0 ppm HNu
(20%!], and fines {20%), moderate brown, wet.




‘ ecology and environment, Inc.

Project: Northwest Pipe and Casing

DRILLING AND SAMPLING LOG

Job No.: EOR0201SCA

Sheet 6 of 8

Boring No.: MW-8

Depth Symbol Lithological Description Sample Remarks
(feet) Number Total blows/
(date/time) Recovery
100— GW | Well graded gravel with sand: Gravel (80%), fine to MWw-8-19 15/19/30
coarse, dark gray, subangular, dense, wet, with sand 1410 0.6 rec
- (20%). 10-29-92 0 ppm HNu
- Total Depth: 100 feet below ground surface.
105—
110—
115—




. ecology and environment, inc. : Sheet 1 of 5

DRILLING AND SAMPLING LOG

Project: Northwest Pipe and Casing Job No.: EORQO201SCA Boring No.: MW-9
Boring Contractor: Staco Well Services Location: Clackamas, Oregon
Boring Methad: Downhole hammer Surface Elevation: ~ 191 Feet Datum: ONG-1 (200)
Logged By: Fowlow Casing Elevation: 189.92 Feet Datum: QNG-1
Date Completed: 11-3-92 Total Depth: 92 Feet Datum: BGS
Groundwater: ~5 Feet Datum: BGS
Depth Symbol Lithological Description Sample Remarks
(feet) : "Number Total blows/
(date/time) Recovery
0— Began drilling: 0830 Conc. HNU
Conc. GC-Soil

Conc. GC-Water

‘ 5— _Z_ From cuttings: Gravel with sand and silt.
10— GW- | Well graded gravel with silt and sand; Gravel {(60%), MW-3-1 5/27/45
GM | fine to coarse, moderate brown, subangular to sub- 0845 0.7’ rec
- rounded, very dense, wet, with sand (30%), and fines 11-2-92 O ppm HNu
) (10%).

O ppb GC-soil
0 ppb GC-water

- ---- | From cuttings: Increase silt ~13 - 14°,

15— GW Well graded gravel: Gravel (90%), fine to coarse, MW-9-2 5/8/10
varied colors, subangular to rounded, medium dense, 0905 0.5’ rec
- wet, with sand (5%), and fines (5%). Insufficient soil 11-2-92 O ppm HNu
recovery for sampling. _ . NA ppb GC-S
- C ppb GC-W




. ecology and environment, Inc.

Sheet 2 of 5
DRILLING AND SAMPLING LOG
_Project: Northwest Pipe and Casing Job No.: EQRO201SCA Boring No.: MW-9
Depth Symbol Lithological Description Sample Remarks
(feet) Number Total blows/
(date/time) Recovery
20— SM Silty sand: Sand (60%), fine to coarse grained, light MW-9-3 10/27/55
brown, subrounded, very dense, moist, with siit 0930 0.9’ rec
- {20%), and gravel (10%). Decreasing water produc- 11-2-92 O ppm HNu
tion. 0 ppb GC-S
- 0 ppb GC-W
25— GW Well graded gravel: Gravel (90%), fine to coarse, MW-8-4 4/6/19
dark gray to grayish black, subangular, medium 0850 0.5’ rec
- dense, wet, with sand (10%). Insufficient water and 11-2-92 0 ppm HNu
soil recovery for sampling. "NA GC-S
- NA GC-W
30— GW | Well graded gravel with sand: Gravel {75%), fine to MW-9-5 7120/52
coarse, dark gray, subangular to rounded, very dense, 1005 1.1 rec
- wet, with sand (25%), and trace of fines. 11-2-92 0 ppm HNu
Q ppb GC-S
- 9 ppb GC-W
35— GwW Well graded gravel with sand: Gravel (80%), fine to MW-9-6 8/15/28-
coarse, dark gray, subangular to rounded, dense, wet, 1030 1.0 rec
- with sand {15%), and fines (5%). 11-2-92 Q ppm OVA
0 ppb GC-S
- O ppb GC-W




' ecology and environment, Inc.

DRILLING AND SAMPLING LOG

Project: Northwest Pipe and Casing

Job No.: EORO201SCA

Sheet 3 of 5

Boring No.: MW-8

Depth Symbol Lithological Description Sample Remarks

{feot) Number Total blows/
(date/time) Recovery
40— GwW Well graded gravel with sand: Gravel (75%]), fine to MW-9-7 5/10/15
coarse, dark gray, subangular to subrounded, medium 1050 0.7 rec

- dense, wet, with sand (20%]), and fines (15%). 11-2-92 0 ppm OVA

. 0 ppb GC-S

- 2 ppb GC-W
45— GW Well qraded gravel: Gravel (30%), fine to coarse, MW-9-8 3/5/12
dark gray, subanguiar to rounded, medium dense, 1110 0.3' rec

- “wet, with sand {(10%), and trace fines. Insufficient 11-2-92 0 ppm OVA

soil recovery for sampling. NA ppb GC-S

- 5 ppb GC-W
50— GW Well graded gravel: Gravel (90%), fine to coarse, MWwW-9-9 6/7/13
dark gray, subangular to rounded, medium dense, 1135 0.8’ rec

- wet, with sand {10%) and trace fines. 11-2-92 1 ppm OVA

Insufficient soil recovery for sampiing. NA ppb GC-S

- 0 ppb GC-W
55— SW Well graded sand with gravel: Sand (65%]), medium MW-3-10 7/70/R
to very coarse, moderate brown, subrounded to roun- 1210 1.0 rec

- ded, very dense, wet, with gravel (30%), and fines 11-2-92 0.8 ppm OVA

(5%). O ppb GC-S

- 0O ppb GC-W




. aecology and environment, Inc. Sheet 4 of S

DRILLING AND SAMPLING LOG

Project: Northwest Pipe and Casing Job No.: EOR0201SCA Boring No.: MW-9
Depth Symbol Lithological Description Sample Remarks
(feet) Number Total blows/
{date/time) Recovery
60— SM Silty sand with gravel: Sand (60%), very fine t0 MW-9-11 14/60/75
coarse, medium dark gray, subrounded, very dense, 1320 1.0 rec
- wet, with gravel (25%), and silt {15%]). 11-2-92 0 ppm OVA
. 0 ppb GC-S
- 0 ppb GC-W
- ----1 From cuttings: Wood fragments; semi-lithified sandy
pellets.
65— SW- | Well graded_sand with silt and gravel: Sand (75%), MW-8-12 3112/27
SM very fine to coarse, subrounded, dense, wet, with 1500 0.6' rec
- gravel {15%), and silt {(10%). Possibly slough. 11-2-82 0 ppm OVA
0 ppb GC-S
- 0 ppb GC-W
70— GW Well graded gravel: Gravel (95%), fine to coarse, MW-9-13 3/6/12
. grayish black, subrounded to subangular, medium 1530 0.4' rec
- dense, wet with sand (5%) and trace fines. 11-2-92 0 ppm OVA
0 ppb GC-S
- 0 ppb GC-W
75—
GwW Well graded gravel: Gravel (95%), fine to coarse, ) MW-9-14 3/8/9
- medium gray to grayish biack, subrounded to round- 1600 0.3' rec
ed, medium dense, wet, with sand (5%), and trace 11-2-92 0 ppm OVA
- fines. 0 ppb GC-S
0 ppb GC-W




Sheet 5 of 5

. ecology and environment, Inc.

DRILLING AND SAMPLING LOG

Project: Northwest Pipe and Casing Job No.: EORD201SCA Boring No.: MW-9

Depth Symbol Lithological Description Sample Remarks
(feet) Number Total blows/
(date/time) Recovery
80— GwW Well graded gravei: Gravel (30%), fine to coarse, MW-9-15 5/8/13
medium gray to grayish black, subrounded to round- 1430 0.5’ rec
- ed, medium dense, wet, with sand (10%) and trace 11-2-92 0 ppm OVA
fines. 0 ppb GC-S
- 0 ppb GC-W
85— GW Well graded gravei: Gravel (95%]), fine to coarse, MW-9-16 3/7/10
medium gray to grayish black, rounded, medium 0920 0.3' rec
- dense, wet, with sand {5%), and trace fines. 11-3-92 C ppm OVA
0 ppb GC-S
- .- .- 0 ppb GC-W
SM ’
From cuttings: Decrease water production @ 87’ MW-8-17 4/7/115/60(8")
90— - ---| Silty sand with trace clay. 1010 1.5’ rec
11-3-92 0 ppm OVA .
- ML Sandy silt: Silt {60%), medium gray, very stiff to 0 ppb GC-S
hard, moist to dry, with sand (30%), and clay (10%). 0 ppb GC-W
Total depth: 92 feet below ground surface.
95—
Boring MW-9 was terminated when a layer of fine
- sand, then silt, was encountered at ~87 ' bgs. Wa-
ter flow through this formation was greatly reduced
- compared to formation above. Soil sampler was
overdriven because ~8" of slough was detected by
- driller. The moisture level of the sample recovered
also indicated a comfining layer was encountered.




. ecology and environment, Inc.

Project: Northwest Pipe and Casing
Boring Contractor: Staco Well Services
Boring Method: Downhole Hammer

Logged By: Fowlow

Date Completed: 11-5-92

DRILLING AND SAMPLING LOG

Job No.: EOR0201SCA

Location: Clackamas, Oreqon

Surface Elevation: ~191 Feet

Casing Elevation: 189.92 Feet

Sheet 1 of 2

Boring No.: MW-10

Datum: ONG-1 {200)

Datum: ONG-1

Total Depth: 35 Feet Datum: BGS
Groundwater: ~5 Feet Datum: BGS
Depth Symbol Lithological Description Sample Remarks
(feet) : Number Total blows/
{(date/time)} Recovery
0— MW-10 was installed within approximately 10 feet of Conc. HNU
MW-S. An insignificant geologic variation is assumed Conc. GC-Soil
- and therefore, no sampies were collected. Conc. GC-Water
‘ 5—- | ¥ From cuttings: Gravel with sand and silt.
10— GW- | Well graded gravel with silt and sand: Gravel (60%), 5/27145
GM fine to coarse, moderate brown, subangular to sub- 0.7 rec
- rounded, very dense, wet, with sand (30%), and fines O ppm HNu
{(10%). 0 ppb GC-soil
_ O ppb GC-water
- From cuttings: Increase silt ~13 - 14",
15— GW Well graded gravet: Gravel {(30%), fine to coarse,. 5/8/10
varied colors, subanguiar to rounded, medium dense, 0.5" rec
- wet, with sand (5%}, and fines {5%). Insufficient soil Q0 ppm HNu
recovery for sampling. NA ppb GC-S
- 0 ppb GC-W




‘ ecology and environment, Inc.

Sheet 2 of 2

DRILLING AND SAMPLING LOG
Project: Northwest Pipe and Casing Job No.: EOR0201SCA Boring No.: MW-10
Depth Symbol Lithological Description Sample Remarks
{feet) Number Total blows/
(date/time) Recovery
20— SM Silty sand: Sand (60%), fine to coarse grained, light 10/27/55
brown, subrounded, very dense, moist, with silt 0.9 rec
- (20%), and gravel {10%). Decreasing water produc- 0 ppm HNu
tion. 0 ppb GC-S
- 0 ppb GC-W
25— GW Well graded gravel: Gravel {(90%), fine to coarse, 4/6/19
dark gray to grayish black, subangular, medium 0.5’ rec
- dense, wet, with sand {10%). Insufficient water and O ppm HNu
soil recovery for sampling. NA GC-S
- NA GC-W
30— GW | Well graded gravel with sand: Gravel (75%), fine to 7/120/52
coarse, dark gray, subangular to rounded, very dense, 1.1’ rec
- wet, with sand (25%), and trace of fines. 0 ppm HNu
0 ppb GC-S
- 9 ppb GC-W
36— GW Well graded gravel with sand: Gravel (80%), fine to 8/15/28
coarse, dark gray, subangular to rounded, dense, wet, 1.0’ rec
- with sand (15%), and fines (5%). 0 ppm OVA
0 ppb GC-S
- O ppb GC-W
Total depth: 35 feet below ground surface.




‘ ecology and environment, Inc.

Boring Contractor: Staco
Boring Method: Downhole Hammer

DRILLING AND SAMPLING LOG

Project: Northwest Pipe and Casing

Job No.: EORQ201SCA

Location: Clackamas, Oregon

Logged By: Fowlow

Surface Elevation: ~192 Feet

Sheet 1 of 4

Boring No.: MW-11

Datum: ONG-1 (200}

Casing Elevation: 191.26 Feet Datum: ONG-1
Date Completed: 11-7-92 Total Depth: 76 Feet Datum: BGS
Groundwater: ~5 Feet Datum: BGS
Depth Symbol Lithological Description Sample Remarks
{feet) Number Total blows/
(date/time) Recovery
0— Began drilling: 1500 Canc. HNu
Conc. GC-Soil
- Conc. GC-Water
From cuttings: Fine to coarse, subrounded, moderate
‘ 5-—- V_ | brown, weil graded gravel with sand and silt.
10— GW- | Well graded gravel with silt: Gravel {80%!], fine to MW-11-1 16/31/41(R)
GM coarse, subrounded, moderate brown, very dense, 1520 . 0.5 rec
- wet, with sand (10%), and fines {10%). 11-6-92 0 ppb GC-S
O ppb GC-W
15— GW Well graded gravel with sand: Gravel {80%), fine to MW-11-2 26/75(R)/-
coarse, subrounded to subangular, moderate brown to 1600 0.5" rec
- medium gray, very dense, wet, with sand {15%), and 11-6-92 0 ppb GC-S
fines (5%). 0 ppb GC-W
Decrease water production at 19’ bgs, increase sand
- and fines.




‘ ecology and environment, inc.

Sheet 2 of 4
DRILLING AND SAMPLING LOG
Project: Northwest Pipe and Casing Job No.: EOR0201SCA Boring No.: MW-11
Depth Symbol Lithological Description Sample Remarks
(feet) Number Total blows/
(date/time) Recovery
20— GW- | Well graded gravel with silt and sand: Gravel (70%]), MW-11-3 25/75(R}/-
GM fine to coarse, subangular to subrounded, medium 16356 0.7’ rec
- dark gray to dark gray, very dense, wet to moist, with 11-6-92 0 ppb GC-S
sand (20%), and fines {(10%). 0 ppb GC-W
25— GW- | Well graded gravel with silt and sand: Gravel (70%]), MW-11-4 28/80(5)/-
GM tine to coarse, angular to subrounded, medium dark . 0800 0.7 rec
- gray to dark gray, very dense, wet, with sand (20%), 11-7-92 0 ppb GC-S
and fines {(10%]). C ppb GC-W
30— GW Well graded gravel: Gravel (95%), fine to coarse, MW-11-5 5/5/9
angular to subrounded, dark gray, medium dense, 0835 0.4’ rec
- wet, with sand (5%). 11-7-92 NA ppb GC-S
0 ppb GC-W
35— GW- | Well graded gravel with sand: Gravel {75%), fine to MW-11-6 9/22/70
GM coarse, angular to subrounded, dark gray, very dense, 0900 0.8’ rec
- wet, with sand (20%), and fines (5%). 11-7-92 0O ppb GC-S
C ppb GC-W




‘ecologv and environment, Inc. ) ‘ Sheet 3 of 4

DRILLING AND SAMPLING LOG

Project: Northwest Pipe and Casing Job No.: EOR0201SCA Boring No.: MW-11

Depth Symbol Lithological Description Sample - Remarks

(feet) Number Total blows/
(date/time) Recovery
40— GW Well graded gravel: Gravel (95%), coarse to fine, MW-11-7 5/5/10
rounded to angular, various colors, medium dense, 0930 0.7’ rec

- wet, with sand { <5%]). 11-7-92 NA ppb GC-S

' 0 ppb GC-W
45— GW Well graded gravel: Gravel (35%), coarse to fine, MW-11-9 8/7/11
rounded to anguiar {broken}, dark gray with vanous 1000 0.7’ rec

- colors, medium dense, wet with sand {<5%]). 11-7-92 NA ppb GC-S

O ppb GC-W
50— GW | Well graded gravel: As above. . MwW-11-9 5/8/15
1030 0.5 rec

- 11-7-92 NA ppb GC-S

O ppb GC-W

55— GwW Well graded gravel: Gravel (30%]), coarse to fine, MW-11-10 5/15/70(5)

: rounded to angular {broken}, various colors, very ) 1055 0.8’ rec

- dense, wet with sand (10%). 11-7-92 NA ppb GC-S

0 ppb GC-W




‘ ecology and environment, Inc.

Project: Northwest Pipe and Casing

DRILLING AND SAMPLING LOG

Job No.: EORO201SCA

Sheet 4 of 4

Boring No.: MW-11

Depth Symbol Lithological Description Sample Remarks
(feet) Number Total blows/
{date/time) Recovery
60— GW | Well graded gravel: Gravel (30%), coarse to fine, MW-11-11 8/12/16
rounded to angular (broken), various colors, medium 1140 0.7 rec
- dense, wet, with sand (10%). 11-7-92 NA ppb GC-S
0 ppb GC-W
65— GW Well graded gravei: As above. MW-11-12 8/11/16
1300 0.7 rec
- 11-7-92 NA ppb GC-S
0 ppb GC-W
‘ - - | Increasing sand/silt in cuttings; decreasing water
production.
70— SM Silty sand with clay: Sand (60%), very fine to medi- MW-11-13 717121
um, dark gray, medium dense, moist, with siit (25%]), 1400 0.8’ rec
- and clay (15%). 11-7-92 0 ppb GC-S
0O ppb GC-W
75— ML Clayey silt with sand: Silt {(50%), medium dark gray, MW-11-14 14/35/56
hard, moist to dry, with clay (30%), and sand (20%). 1450 1.2 rec
- 11-7-92 0 ppb GC-S
Total depth: 76 feet below ground surface. NA ppb GC-W




' ecology and environment, Inc. Sheet 1 of 3

DRILLING AND SAMPLING LOG

Project: Northwest Pipe and Casing Job No.: EORO201SCA Boring No.: MW-12
Boring Contractor: Stacq Location: Clackamas, Oregon
Boring Method: Downhole Hammer Surface Elevation: ~ 192 Feet Datum: ONG-1 (200) -
Logged By: Fowlow Casing Elevation: 191.55 Feet Datum: ONG-1
Date Completed: 11-9-92 Total Depth: 40 Feet _ Datum: BGS
Groundwater: ~5 Feet Datum: BGS
Depth Symbol Lithological Description Sample Remarks
(feet) Number Total blows/
idate/time) Recovery
0— MW-12 was installed within approximately 10 feet of Conc. HNu
MW-11. An insigniticant geologic variation is as- -Conc. GC-Soil
- sumed and therefore, no samples were collectead. Conc. GC-Water
‘ 5— A From cuttings: Fine to coarse, subrounded, moderate

brown, well graded gravel with sand and silt.

_ 15/31/41(R)
GW- | Well araded gravel with silt: Gravel (80%]}, fine to 0.5 rec
- GM | coarse, subréunded, moderate brown, very dense, 0 ppb GC-S
wet, with sand (10%), and fines (10%). 0 ppb GC-W
15— 26/75{R)/-
GW Well graded gravel with sand: Gravel (80%), fine to 0.5 rec
- coarse, subrounded to subangular, moderate brown to 0 ppb GC-S
medium gray, very dense, wet, with sand (15%), and 0 ppb GC-W

_ fines (5%).

- Decreased water production at 19’ bgs, increase sand

. . and fines.




‘cologv and environment, inc. Sheet 2 of 3

DRILLING AND SAMPLING LOG

Project: Northwest Pipe and Casing Job No.: EOR0201SCA Boring No.: MW-12
Depth Symbol Lithological Description Sample Remarks
(feet) Number Total blows/
(date/time) Recovery
20— GW- | Well graded gravel with silt and sand: Gravel (70%), 25/75(R}/-
GM fine to coarse, subangular to subrounded, medium 0.7 rec
- dark gray to dark gray, very dense, wet to moist, with 0 ppb GC-S
sand (20%), and fines (10%). 0 ppb GC-W
25— GW- | Well graded aravel with silt and sand: Gravel (70%), ' 28/80(5}/-
GM fine to coarse, angular to subrounded, medium dark 0.7' rec
- gray to dark gray, very dense, wet, with sand (20%), 0 ppb GC-S
and fines (10%). 0 ppb GC-W

30— GW | Well graded gravel: Gravel {95%), fine to coarse, 5/5/9

angular to subrounded, dark gray, medium dense, 0.4’ rec

- wet, with sand (5%). NA ppb GC-S

0 ppb GC-W
35— GW- | Weli graded _gravel with sand: Gravel (75%], fine to 9/22/70
GM coarse, angular to subrounded, dark gray, very dense, ' 0.8 rec

- wet, with sand (20%), and fines (5%). 0 ppb GC-S

O ppb GC-W




. acology and environment, Inc.

Project: Northwest Pipe and Casing

DRILLING AND SAMPLING LOG

Job No.: EORO201SCA

Sheet 3 of 3

Boring No.: MW-12

Depth Symbol Lithological Description Sample Remarks
(feet) Number Total blows/
(date/time) Recovery
40— GW | Well graded gravel: Gravel (95%), coarse to fine, 5/5/10
rounded to angular, various colors, medium dense, 0.7 rec
- wet, with sand (<5%). NA ppb GC-S
0 ppb GC-W
- Total depth: 40 feet below ground surface.
45—
50—
55—

~r



. acology and environment, Inc.

DRILLING AND SAMPLING LOG

Project: Northwest Pipe and Casing Job No.: EOR0201SCA
Boring Contractor: Staco Well Services Location: Clackamas, Oregon

Boring Method: Downhole Hammer

Logged By: Fowlow

Date Completed: 11-13-92

Surface Elevation: ~197 Feet

Casing Elevation: 195.97 Feet

Total Depth: 112 Feet

Sheet 1 of 6

Boring No.: DOT 5

Datum: ONG-1 (200)
Datum: ONG-1

Datum: BGS

Groundwater: ~5 Feet Datum: BGS
Depth Symbol Lithological Description Sample Remarks
(feet) Number Total blows/
{date/time) Recovery
0— Begin drilling: 1110 Conc. GC-Soit
Conc. GC-Water
A From cuttings: Silty, sandy soil O - 5’ bgs; sandy
- gravel 5’ - 10’ bgs.
o -
10— Well graded gravel with silt and sand: Gravel (60%!), DOT-5-1 9/70(5)/-
GW- | fine to coarse, subanguiar to subrounded, grayish 1130 0.5 rec
- GM | brown, very dense, wet, with sand (30%), and silt’ 11-11-92 O ppb GC-S
(10%). 0 ppb GC-W
15— Well graded_grave! with silt and sand: Gravel (60%), DOT-5-2 14/31/70(5)
GW- | fine to coarse, subrounded, varied colors, very dense, 1220 0.6’ rec
- GM wet, with sand (30%), and silt {10%). 11-11-92 0 ppb GC-S
2.5 ppb GC-W




‘ ecology and environment, Inc.

Project: Northwest Pipe and Casing

DRILLING AND SAMPLING LOG

Job No.: EORO201SCA

Sheet 2 of 6

Boring No.: DOT-5

Depth Symbol Lithological Description Sample Remarks
(feat) Number Total blows/
(date/time) Recovery
20— GM Silty gravel with sand: Gravel {50%), fine to coarse, DOT-5-3 70(5}/-/-
subangular to subrounded, grayish brown to dark 1245 0.5" rec
- gray, very dense, wet, with sand {30%), and silt 11-11-92 0 ppb GC-S
(20%). ' 0 ppb GC-W
25— GM Silty gravel with sand: Gravel {45%), fine to coarse, DOT-5-4 18/28/32
subanguiar to subrounded, grayish brown, very dense, 1340 1.0'rec
- wet, with sand (40%), and fines (15%]). 11-11-92 0 ppb GC-S
0 ppb GC-W
30— GW- | Well graded gravel with silt and sand: Gravel (70%), DOT-5-5 13/26/70(5)
GM fine to coarse, subrounded, grayish brown, very 1410 0.7’ rec
- dense, wet, with sand (20%]), and fines (10%]. 11-11-92 0 ppb GC-S
NA ppb GC-W
35— GW- | Well graded gravel with silt and sand: Gravel {(60%]), DOT-5-6 30/70(4)/-
GM fine to coarse, subrounded, grayish brown, very 1445 0.5’ rec
- dense, wet, with sand (30%), and fines {10%). 11-11-92 <1 ppb GC-S
<1 ppb GC-W




Sheet 3 of 6

‘ecology and environment, inc.

DRILLING AND SAMPLING LOG

Project: Northwest Pipe and Casing Job No.: EORO201SCA

Boring No.: DOQT-5

Depth Symbol Lithological Description Sample Remarks
{feot) Number Total biows/
{date/time) Recovery
40— GW- | Well graded gravel with silt and sand: Gravel (70%), DOT-5-7 13/70(5)/-
GM fine to coarse, subrounded, grayish brown, very 1515 0.5’ rec
- dense, wet, with sand (20%), and fines (10%). 11-11-92 0 ppb GC-S
0 ppb GC-W
45— GW- | Well graded gravel with siit and sand: As above. DOT-5-8 10/70(5)/-
GM 1645 0.5’ rec
- 11-11-92 0 ppb GC-S
2 ppb GC-W
50— SM Silty sand with gravei: Sand (65%), fine to very DOT-5-8 7/5/13
coarse, moderate brown, medium dense, wet, with 0815 0.6 rec
- gravel {20%), and fines (15%). 11-12-92 0 ppb GC-S
0 ppb GC-W
55— SM Silty sand with gravel: As above. DOT-5-10 17/70(1)/-
0910 0.8’ rec
- 11-12-92 0 ppb GC-S
0 ppb GC-W




. ecology and environment, inc.

Sheet 4 of 6
DRILLING AND SAMPLING LOG
Project: Northwest Pipe and Casing Job No.: EORO201SCA Boring No.: DOT-5
Depth ‘Symbol Lithological Description Sample Remarks
(feet) Number Total blows/
{date/time) Recovery
60— Gravel and ~0.3’ of cemented medium to coarse
sand.
ML Silt with sand: Silt (50%), dark yellowish orange, DOT-5-11 8/60/70(1)
- hard, moist to dry, with sand (25%l), very fine, and 0950 1.1 rec
clay (25%). Decreased transmissivity. 12-12-92 C ppb GC-S
- ' O ppb GC-W
GW- | Siit and cemented sand ~60.5" to 61.5" bgs.
- GM Gravel (wet) with sand and fines resume: ~861.5
bgs.
65— -- -
SM Silty sand with gravel: Sand (60%), well graded but
- mostly coarse, dark gray, subrounded, very dense,
- - - - | wet to maist, with fines (25%), and gravel {15%]}. DOT-5-12 11/27/40
- 1030 1.0" rec
11-12-92 O ppb GC-S
- 0 ppb GC-W
GW- | Gravel with sand and fines.
- GM
70— .- -
- SM Silty sand with gravel: Sand (70%]), well graded but DOT-5-13 70(3)/-/-
mostly coarse, dark gray, very dense, wet, with fines 1110 0.9’ rec
- (15%), and gravel (15%]. 11-12-92 0 ppb GC-S
0 ppb GC-W
- Increasing gravel in cuttings.
75— :
SM Silty sand with gravel: Sand (50%), very fine to DOT-5-14 18/48/70(3)
- medium, grayish black, very dense, moist, with fines 1320 1.0’ rec
{25%), and gravel (25%). 11-12-92 0O ppb GC-S
- 0 ppb GC-W
- Increasing gravel 'in cuttings.




‘ ecology and environment, Inc.

Project: Northwest Pipe and Casing

DRILLING AND SAMPLING LOG

Job No.: EOR0201SCA

Sheet S of 6

Boring No.: DOT-5

Depth Symbol Lithological Description Sample Remarks
{feat) Number Total blows/
(date/time) Recovery
80— GW Well graded gravel with sand: Gravel (65%]), fine to DOT-5-15 23/70(5)/-
coarse, subrounded to rounded, grayish black, very 1400 1.1 rec
- dense, wet, with sand (30%), and fines {5%). 11-12-92 0 ppb GC-S
0 ppb GC-W
85— GW Well graded gravel with sand: As above. DOT-5-16 6/18/70
1450 1.3' rec
- 11-12-92 0 ppb GC-S
O ppb CC-W
90— GwW Well graded gravel with sand: Gravel (80%]), fine to DOT-5-17 5/18/40
coarse, subrounded, grayish black, very dense, wet, 1520 1.0’ rec
- with sand (20%), and trace fines. 11-12-92 NA ppb GC-S
0 ppb GC-W
95— GW Well graded gravel with sand: As above. DOT-5-18 ‘ 3/3/80
1615 0.8 rec
- 11-12-92 NA ppb GC-S
0 ppb GC-W




’ ecology and environment, Inc.

Project: Northwest Pipe and Casing

DRILLING AND SAMPLING LOG

Job No.: EOR0201SCA

Sheet 6 of 6

Boring No.: DOT-5

Depth Symbol Lithological Description Sample Remarks
(feet) ’ Number Total blows/
(date/time) Recovery
100— GM From cuttings: Well graded gravel with sand.
- CL From cuttings @ 103" Silty clay with sand and
gravel.
Driving 10’ casing - sampiing not possible at 105",
106—
CL From cuttings tc 110’ bgs: Silty clay with progres-
- sively decreasing gravel and sand.
110— CL Lean clay: Clay {60%]), grayish black, hard, with siit DOT-5-19 8/18/36
(30%), and sand {10%). 1000 1.5 rec
- 11-13-92 O ppb GC-S
O ppb GC-W
- Total depth: 112 feet below ground surface.
115—




.:co!ogy and environment, Inc. Sheet 1 of 2

DRILLING AND'SAMPLING LOG

Project: Northwest Pipe and Casing Job No.: EOR0201SCA . Boring No.: DOT-6
Boring Contractor: Staco Well Services Location: Clackamas, Oregon
Boring Method: Downhole Hammer Surface Elevation: ~ 197 Feet Datum: ONG-1 (200
Logged By: Fowlow Casing Elevation: 196.14 Feet Datum: ONG-1
Date Completed: 11-17-92 Total Depth: 20 Feet Datum: BGS
Groundwater: ~5 Feet Datum: BGS
Depth Symbol Lithological Description Sample Remarks
{feet) Number Total blows/
(date/time) Recovery
0— DOT-6 was installed within approximately 10 feet of Conc. GC-Sail
DOT-5. An insignificant geologic variation is assumed Conc. GC-Water
- and therefore, no samples were coilected.
__V__ From cuttings: Silty, sandy soil O - 5’ bgs; sandy
. 5— gravel 5’ - 10’ bgs.
10— . 9/70(5)/-
GW- 0.5 rec
- GM Well araded gravel with silt and sand: Gravel (60%]), 0 ppb GC-S
fine to coarse, subangular to subrounded, grayish 0 ppb GC-W
- brown, very dense, wet, with sand {30%), and siit
{(10%).
15— 14/31/70(5)
GW- 0.6’ rec
- GM Well graded gravel with silt and sand: Gravel (60%), 0 ppb GC-S
. fine to coarse, subrounded, varied colors, very dense, 2.5 ppb GC-W
- wet, with sand (30%), and silt (10%).




‘ ecology and environment, Inc.

Sheet 2 of 2
DRILLING AND SAMPLING LOG
Project: Northwest Pipe and Casing ] Job No.: EOR0201SCA Boring No.: DOT-6
1
Depth Symbol Lithological Description Sample Remarks
(feet) Number Total blows/
(date/time) Racovery
20— GM Silty gravel with sand: Gravel (50%), fine to coarse, 70(5)/-/-
subanguiar to subrounded, grayish brown to dark 0.5' rec
- gray, very dense, wet, with sand {30%), and siit 0 ppb GC-S
{20%). 0 ppb GC-W
- Total depth: 20 feet below ground surface.
25—
30—
35—




‘ ecology and environment, Inc.

DRILLING AND SAMPLING LOG

Project: Northwest Pipe and Casing Job No.: EOR0201SCA
Boring Contractor: Staco Well Services Location: Clackamas, Oregon

Baoring Method: Backhoe

Sheet 1 of 1

Boring No.: T-1

Surface Elevation: NA Datum: NA
Logged By: Fowlow Casing Elevation: NA Datum: NA
Date Completed: 11-18-92 Total Depth: 6 Feet Datum: BGS
Groundwater: NA Datum: NA
Depth Symbol Lithological Description Sample Remarks
(feet) Number Total blows/
{date/time) Recovery
0— SM Silty sand with gravel, brown, dry, roots in top foot.
Moisture seeps. Groundwater
- . sample collected
oL Clayey silt, black, high organic content. at moisture seep.
CL Graveily clay, gray, lean.

Total depth: 6 feet below ground surface.




aecology and environment, Inc.

Project: Northwest Pipe and Casing

DRILLING AND SAMPLING LOG

Job No.: EQRO201SCA

Sheet 1 of 1

Boring No.: T-2

Boring Contractor: Staco Well Services Location: Clackamas, Oregon
Boring Method: Backhoe ‘Surface Elevation: NA Datum: NA
Logged By: Fowiow Casing Elevation: NA Datum: NA
Date Completed: 11-18-92 Total Depth: 8.5 Feet Datum: BGS
Groundwater: NA Datum: NA
Depth Symbol Lithological Description Sample Remarks
(feet) Number Total blows/
(date/time) Recovery
0~
SwW Well-graded sand with gravel, dry, brown.
Moisture seeps: oily, odorous. Groundwater
- Buried material: cloth, etc. sampie collected
at moisture seep.
5— CH Fat clay with silt, black to gray, organic, plastic.
- GM Silty gravel with sand, gray, moist.
Total depth: 8.5 feet below ground surface.
10— '




‘ ecology and environment, Inc.

DRILLING AND SAMPLING LOG

Sheet 1 of 1

Total depth: 6.5 feet below ground surface.

Project: Northwest Pipe and Casing Job No.: EORO201SCA Boring No.: T-3
Boring Contractor: Staco Well Services Location: Clackamas, Oregon _
Boring Method: Backhoe Surface Elevation: NA Datum: NA
Logged By: Fowlow Casing Elevation: NA Datum: NA
Date Completed: 11-18-92 Total Depth: 6.5 Feet Datum: BGS
Groundwater: NA Datum: NA
Depth Symbol Lithological Description Sampie Remarks
(feet) Number Total blows/
{date/time) Recovery
(o=
- SW Well-graded sand with gravel, dry, brown.
MH Elastic siit with sand and clay, moist, plastic.
- GW- | Well graded gravel and sand, moist, brown. No sample
Sw ' collected.
' 5— Moisture seeps: no odor or sheen.
- GW- | Well graded gravel and sand, moist to wet, gray.
Sw




. ecology and environment, inc.

DRILLING AND SAMPLING LOG

Project: Northwest Pipe and Casing Job No.: EORO201SCA
Boring Contractor: Staco Well Services Location: Clackamas, Oregon

Boring Method: Backhoe

Sheet 1 of 1

Boring No.: T-4

Silty sand with organic clays, brown to black. Large
amount of buried debris (plastic, rubber, metal, rags,
coal tar, and slag, etc.).

Total depth: 8 feet below ground surface.

at moisture seep.

Surface Elevation: NA Datum: NA
Logged By: Fowilow Casing Elevation: NA Datum: NA
Date Compieted: 11-18-92 Total Depth: 8 Feet Datum: BGS
Groundwater: NA Datum: NA
Depth Symbol Lithological Description Sample Remarks
(feet) Number Total blows/
{date/time) Recovery
00—
- CL Lean clay with silt and trace gravel, gray to yellowish
gray, moist. .
- ML Silt with sand and trace clay, unstratified, brown.
‘ 5— Large (4 ft. diameter) buried metallic object {crushed
' drum?).
- Moisture seep: hydrocarbon sheen and odor. Groundwater
sample collected
- SM
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" STATE OF OREGON

~e

'MONITORING WELL REPORT
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1.0 INTRODUCTION

As an integral part of the Site Assessment for Northwest Pipe and
Casing, Clackamas, Oregon, groundwater and subsurface soil samples were
analyzed by Ecology and Environment, Inc. (E & E) Technical Assistance
Team (TAT) chemists utilizing Region 10 Field Analytical Support Project
(FASP) methodologies. The samples were collected during the
installation of 7 groundwater monitoring wells located on the perimeter
of the site. A total of 52 subsurface soil samples and 68 groundvater
samples were collected and analyzed for trichloroethene (TCE) and
tetrachloroethene, also known as perchloroethylene (PERC), using a field
portable Sentex Systems Scentograph gas chromatograph (GC) with an argon
ionization detector coupled with a purge and trap unit. A total of 4
subsurface soil and 11 groundwvater samples were submitted to a
commercial laboratory. FASP analysis provided tentative identification
and estimated concentrations of target analytes. Commercial laboratory
confirmatory analysis provided positive identification of target -

analytes that were previously tentatively identified by FASP
methodologies. . :

2.0 FASP METHODOLOGY FOR VOLATILE ORGANIC COMPOUNDS IN SOIL/SEDIMENT BY
PURGE AND TRAP

The FASP method F080.001 was modified to adapt to the Sentex
Systems Scentograph portable GC operating parameters. All FASP method
quality control criteria were met for initial calibration, continuing
calibration, final calibration, and quantitation limits.

The target compounds analyzed for were TCE and PERC during the field
analytical project.

2.1 Summary of Modified FASP Method

Five grams of soil/sediment, weighed to the nearest 0.01 gram, are
placed into a volatile organic analysis (VOA) vial with 30 mls of
deionized water. The sample was shaken for 1 minute and then
transferred to the Teflon purge cup. " The sample was then purged with
argon to extract TCE and PERC onto a Tenax trap, or equivalent. The
trapped sample is then desorbed with heat and moved along with the argon
gas directly onto a packed glass column in a temperature-programmed GC.
TCE and PERC were detected with an argon ionization detector.

Quantitation and identification were based on sample peak areas and

retention times compared to the calibration peak areas and retention
times.

3.0 FASP SAMPLE ANALYSES DATA

Generally, there was a very good agreement of TCE and PERC results
for the fifteen split groundvater and soil samples analyzed by TAT using
FASP methodologies and the commercial laboratory using United-Stetes—
Environmental Protection Agency (EPA) Method 8240 for volatile organic
compounds (VOC) (Table 1 & Table 2). The TAT and commercial
laboratories were consistent in the identification of results above and
at the given detection limits for all samples analyzed.

1



NORTHWEST PIPE AND CASING SITE ASSESSMENT

SUMMARY OF ANALYTICAL RESULTS

TABLE 1

FOR GROUNDWATER SAMPLES

CLACKAMAS, OREGON

(ug/L) e
i Qc\
Sample Vell Analyte Commercial Lab TAT Lab ~———— -
T2100121  MW-2 TCE 42.0 493.5 F
PERC 33.0 22.7 F
T2100122 MVW-4 TCE 1100.0 2188.0 F
PERC 6200.0 2107.0 F
T2100123  MV-6 TCE 42.0 391.3 F
PERC 5.8 17.1 F
T2100110 Mw-8 TCE 10 U 5 UF
PERC 10 U 5 UF
T2100111  MVW-9 TCE 10 U 5 UF
: PERC 10 U 5 UF
T2100112 M¥-10 TCE 10 U 5 UF
PERC 10 U 5 UF
T2100113  MW-11 TCE 10 U 5 UF
PERC 10 U 5 UF
T2100114  MW-12 TCE 10 U 5 UF
PERC 10 U 5 UF
T2100115 DOT-5 TCE 10 U 5 UF
PERC 10 U 5 UF
T2100116 DOT-5 * TCE 10 U 5 UF’
"~ PERC 10 U 5 UF
T2100117 DOT-6 TCE 3.0J 2.7 F
PERC 10 U 5 UF

*- Duplicate of sample T2100115.

TCE- Trichloroethene

PERC- Tetrachloroethene

MV- Monitoring Well

DOT- Department of Transportation

F- The data has been generated by the Technical Assistance Team using FASP
Methodologies.

are quantitative estimates.

Analytes are tentatively identified and concentrations

J- The associated numerical value is an estimated quantity because the
reported concentrations were less than the contract required
detection limits or quality control criteria were not met.

U- The material was analyzed for but was not detected.
numerical value is the sample quantitation limit.

The associated



TABLE 2
SUMMARY OF ANALYTICAL RESULTS
FOR SUBSURFACE SOIL SAMPLES
NORTHWEST PIPE AND CASING SITE ASSESSMENT
CLACKAMAS, OREGON

(ug/L)

Sample Vell Analyte Commercial Lab TAT Lab
T2100100 Mv-8 TCE 200 U 10 UF
' PERC 200 U 10 UF
T2100101 MW-9 TCE 300 U 10 UF
PERC 300 U 10 UF

T2100102 Mw-11 TCE 300 U 10 UF
PERC o 300 U 10 UF

T2100103  DOT-5 TCE 300 U 10 UF
PERC 300 U 10 UF

TCE- Trichloroethene
PERC- Tetrachloroethene
MW- Monitoring Well
DOT- Department of Transportation

F- The data has been generated by the Technical Assistance Team using FASP

methodologies. Analytes are tentatively identified and concentrations
are quantitative estimates.

U- The material was analyzed for but was not detected. The associated
numerical value is the sample quantitation limit.



FASP results wvere not confirmed by mass spectroscopy and,
therefore, do not provide the same level of qualitative specificity as
commercial or Contract Laboratory Program (CLP) data. While FASP data
is not equivalent to or a replacement for commercial or CLP data, the
results presented in this report correlate well between the two methods.
The data generated by the TAT field laboratory for the Northwest Pipe
and Casing Site Assessment were used to quantitate the extent of site
contamination and to assist in the location of various monitoring wells.

4.0 STATISTICAL ANALYSIS OF FASP RESULTS

A statistical analysis was performed on the two sets of data using
correlation coefficients. The correlation coefficient is defined by the

equation below, and can be used to determine the correlation between two
methods. '

©i=1 (xi - x)(yi -y)
=

n nS_S

Xy
= Correlation coefficient,
= Number of data pairs,
TAT laboratory data point,
Commercial laboratory data point,
= Standard deviation of x, and
Standard deviation of y.

Vhere:

x—
vy
A correlation coefficient of 1.0 represents exact correlation. TAT

and commercial laboratory data sets were compared for both analytes
using eleven data pairs, including results above and at the method
quantitation limits. A value of zero was used when calculating
correlation coefficients for results below detection limits. The
calculated correlation coefficients for groundwater sample results for
Northwest Pipe and Casing are summarized below. Since only four soil
samples were analyzed and the results were determined to be at the
method detection limits, correlation coefficients were not calculated.

nwmgX o
]

Analyte Data Pairs Correlation
Used Coefficient
(r)
Trichloroethene (water) 11 0.97489
Tetrachloroethene (water) 11 0.99996

Based on commercial laboratory results and calculated correldtion
coefficients, TAT data for groundwater samples is acceptable for use in
field screening applications to establish tentative identification and

estimated quantities of target compounds for the Northwest Pipe and
Casing Site Assessment.



5.0 FASP CALIBRATION DATA

5.1 Initial Calibration

A minimum of three concentrations of mixtures of TCE/PERC were used
for the initial calibration. Concentrations of 50 ppb, 500 ppb and 1000
ppb TCE/PERC were used for initial calibration at the Northwest Pipe and
Casing monitoring well drilling operation. Calibration factors (CF)
vere calculated based upon the total volume of sample, 30 milliliters,
used in the purge and trap apparatus.

CF = Area of Peak
Volume of sample purged

Using the calibration factors, the percent relative standard
deviation (XRSD) was calculated for each peak (Table 3).

XRSD = SD  x 100
X

vhere SD, the Standard Deviation, is given by

N

: 2
(Xi - X)
N-1
i=1
vhere: Xi = individual calibration factor (per analyte)
X" = mean of initial three calibration factors
N = number of calibration standards

The %RSD must be < 25.0 percent or the instrument needs to be
re-calibrated with a complete initial calibration.

5.2 Continuation Calibration

The sample quantitation was based on analyte calibration factors
calculated from continuing calibrations daily. Midrange standards, 500
ppb TCE/PERC, were analyzed at varied intervals during the analysis run
or at the end of the day. Sample chromatograms from runs performed
during the sampling event are presented in Appendix A.

The maximum allowable relative percent difference (RPD) calculated
using the equation belovw for each analyte must be < 25 percent or an
initial calibration must be rerun before analysis can continue.

|CF; - CF|

RPD = CFI + CF

c X 100

2



TABLE 3
SUMMARY OF CALIBRATION RESULTS
FOR FASP ANALYSIS
NORTBWEST PIPE AND CASING SITE ASSESSMENT
CLACKAMAS, OREGON

Date Retention Time Analytes Peak Areas % RSD
(seconds)

INITIAL CALIBRATION:

(50 ppb TCE/PERC)

10/27/92 104 TCE 216633 15.8
124 PERC 150536 17.5

(500 ppb TCE/PERC)

10/27/92 104 TCE 2481163 15.8
125 PERC 1198411 17.5

(1000 ppb TCE/PERC)

10/27/92 104 TCE 5926615 15.8
124 PERC 3421709 17.5

CONTINUING CALIBRATION: | % RPD

(500 ppb TCE/PERC)

10/27/92 105 TCE 2167151 13.5
126 PERC 1102559 8.3

10/28/92 117 TCE 2763783 10.8
140 - PERC 1319753 9.6

11/02/92" 109 TCE 856221 NA
124 PERC 2260640 NA

TCE- Trichloroethene
PERC- Tetrachloroethene
NA- Not applicable
RSD- Relative Standard Deviation
PPD- Relative Percent Difference
PPB- parts per billion

*- Rerun of 500 ppb standard using new PCE/TCE stock solution prepared
out in the field due to high RPD for daily final for previous three days.
Insufficient amount of solvent to make 50 and 1000 ppb standards. RPD
based upon 500 ppb standard.



TABLE 3 (cont.)
SUMMARY OF CALIBRATION RESULTS
FOR FASP ANALYSIS
NORTHWEST PIPE AND CASING SITE ASSESSMENT
CLACKAMAS, OREGON

Date Retention Time Analytes Peak Areas % RPD
(seconds)

CONTINUING CALIBRATION:(cont.)

(500 ppb TCE/PERC)

11/03/92 115 TCE 1014298 16.9
- 137 PERC 2509101 10.4
11/05/92 110 TCE 955611 11.0
132 PERC 2224552 1.6

11/06/92 125 TCE 947784 10.2
149 PERC 2420376 6.8

11/07/92 116 TCE 872412 1.9
138 PERC 2078878 8.4

11/11/92 107 TCE 1177061 31.5
128 PERC 3274259 36.6

11/12/92 107 TCE 956528 11.0
129 PERC 2434356 7.4

11/13/92 102 TCE 849111 0.8
122 PERC 2185887 3.4

11/16/92 98 TCE 1005920 16.1
117 PERC 2456230 8.3

11/20/92 98 TCE 887586 - 3.6
118 PERC 2557395 12.3

TCE- Trichloroethene
PERC- Tetrachloroethene
NA- Not applicable
RPD- Relative Percent Difference
PPB- parts per billion



TABLE 3 (cont.)
SUMMARY OF CALIBRATION RESULTS
FOR FASP ANALYSIS
NORTHWEST PIPE AND CASING SITE ASSESSMENT
CLACKAMAS, OREGON

Date Retention Time Analytes Peak Areas % RPD
(seconds)

DAILY/FINAL CALIBRATION:

(500 ppb TCE/PERC)

10/27/92 134 TCE 3834564 42.9
160 PERC 2249746 61.0

10/28/92 : 133 : TCE 5453315 74.9
159 PERC 3201621 91.1

10/29/92 135 TCE 1257794 65.4
162 PERC 4058686 108.8

10/31/92 NA

11702792 130 TCE 768573 10.8
156 PERC 2593310 13.7

11/03/92 NA

11/05/92 109 TCE 724044 16.7
130 PERC 1886119 18.1

11/06/92 NA

11/07/92 NA

TCE- Trichloroethene
PERC- Tetrachloroethene

NA- Not applicable/Not performed
RSD- Relative Percent Difference
PPB- parts per billion

*- Rerun of 500 ppb standard using new PCE/TCE stock solution
prepared out in the field due to high RPD for daily final for previous
three days. Insufficient amount of solvent to make 50 and 1000 ppb
standards. RPD based upon 500 ppb standard.



wvhere: CF
I
CFC

mean CF from the initial calibration for each analyte
measured CF from the continuing calibration or daily
calibration for the same analyte

6.0 METHOD BLANK DATA

Method blanks were analyzed each day using deionized water for
sample analysis (Table 4). The method blank was analyzed immediately
after and prior to sample analysis to insure that there was no sample
carry-over after continuing calibration was verified. Two method blanks
showed positive results for PERC, however, the results were below
detection limits and may have been caused by contaminant carry-over
during pre-site assessment activities.

7.0 MATRIX SPIKE DATA

Matrix spikes were done on two soil samples previously identified
as nondetect at the given detection limits. One sample was spiked with
2 ug of PERC (41 ul/1 diluent) and another with 10 ug of PERC (205 ul/l
diluent). Both samples were analyzed using purge and trap. The results
were 7.5 ul/l of PERC for the first sample, representing an 18%
recovery, and 20.4 ul/1 of PERC for the second sample, representing a
10% recovery. Possible explanations for the low recovery could be the
lowv temperature of the sample resulting in ineffective purging or
mobilization of contaminants, inefficient purging technique leading to
loss of contaminant, or insolubility of the standard in the deionized
vater diluent. The use of a water bath in conjunction with a purge and
trap unit that utilizes heated purge lines and needles capable of being
directly injected into the septum of the sample vial may help to
increase efficiency.

8.0 DUPLICATE SAMPLE DATA

Duplicate samples were run on approximately 10% of the positive and
nondetected results during the sampling event. Only the positive
duplicate results wvere listed in Table 5 to provide information on
method precision.

9.0 INSTRUMENT OPERATING PARAMETERS

Instrument: Sentex Scentograph
Calibrant: 500 ppb TCE/PERC
Sample Time: 30 seconds
Delay/Desorption Time: 4 seconds
Inhibit Time: 65 seconds
Oven Temperature: 55 degrees Celsius
Chart Duration: S minutes
Column Type: 3% Supelcoport-1000 packed column
Detector Type: Argon Ionization Detector
Final Temperature: 55 degrees Celsius
Initial Gain: 5
Column Pressure: 20 pounds per square inch
Enable External Purge: 5



TABLE 4
SUMMARY OF METHOD BLANK RESULTS
FOR FASP ANALYSIS
NORTHWEST PIPE AND CASING SITE ASSESSMENT
CLACKAMAS, OREGON

(ug/L)
Sample Vell Date Analyte TAT Lab
WATER BLK MV-08 10/27/92 TCE 10 UF
PERC 2 P
WATER BLK  MW-09 11/02/92 TCE 10 UF
PERC 2 F
WATER BLK MW-10 11/05/92 TCE - 10- UF
PERC 10 UF
WATER BLK MW-11 11/06/92 TCE 10 UF
PERC 10 UF
WATER BLK DOT-5 11/11/92 TCE 10 UF
PERC 10 UF
WATER BLK DOT-6 11/16/92 TCE 10 UF
PERC 10 UF
WVATER BLK MV-01 11/16/92 TCE 10 UF
PERC 10 UF
VATER BLK MW-02 11/16/92 TCE 10 UF
PERC 10 UF
WVATER BLK  MW-03 11/16/92 TCE 10 UF
PERC 10 UF
WATER BLK MW-04 11/16/92 TCE 10 UF
PERC ' 10 UF
WATER BLK MW-05 11/16/92 TCE 10 UF
PERC 10 UF
WATER BLK MW-06 11/16/92 TCE 10 UF
PERC 10 UF
WATER BLK  MW-07 11/16/92 TCE 10 UF
PERC : 10 UF

TCE- Trichloroethene
PERC- Tetrachloroethene
MW- Monitoring Well
DOT- Department of Transportation
BLK- Blank

F- The data has been generated by the Technical Assistance Team using FASP
methodologies. Analytes are tentatively identified and concentrations
are quantitative estimates.

U- The material was analyzed for but was not detected. The associated
numerical value is the sample quantitation limit.
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TABLE 5
SUMMARY OF DUPLICATE SAMPLE RESULTS
FOR GROUNDWATER SAMPLES
NORTHVEST PIPE AND CASING SITE ASSESSMENT
CLACKAMAS, OREGON

(ug/L)
Sample Vell Analyte Result Date Time
MW-9-8V MV-9 TCE 8.7 F 11/02/92 13:21
MW-9-8WD MV-9 TCE 8.2 F 11/02/92 13:40
DOT-5-8W DOT-5 PERC 1.5 F 11/12/92 11:11
DOT-5-8WD DOT-5 PERC 1.8 P 11/12/92 11:23
MW-2-W MW-2 TCE 493.5 F 11/16/92 12:15
PERC 22.7 F
MW-2-WD MW-2 TCE 407.4 F 11/16/92 17:33
PERC 24.3 F
DOT-6-W DOT-6 TCE 2.7 F 11/20/92 11:41
DOT-6-WD DOT-6 TCE 2.6 F 11/20/92 11:53
V- Vater

WD- Vater Duplicate
TCE- Trichloroethene
PERC- Tetrachloroethene
MW- Monitoring Well
DOT- Department of Transportation

F- The data has been generated by the Technical Assistance Team using FASP

Methodologies. Analytes are tentatively identified and concentrations
are quantitative estimates.
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10.0 CONCLUSION

Subsurface Soil and groundwater samples were analyzed by the TAT
FASP laboratory to acquire immediate analytical data as an integral part
of the Northwest Pipe and Casing monitoring well drilling operation.
The samples were analyzed for TCE and PERC using modified FASP
methodologies. FASP data provided tentative identification of
previously identified target analytes, at estimated concentrations.
Confirmatory analysis was performed by a commercial laboratory on split
samples at a frequency of 8 percent for soils and 16 percent. The
purpose of confirmatory analysis was to provide positive identification
of target analytes previously identified by the TAT laboratory.
Correlation between the TAT and the commercial laboratory was excellent.
TAT identification of TCE and PERC was confirmed by the commercial

laboratory, and relative trends in analyte concentrations generally
agreed.

Based on commercial laboratory confirmation results, TAT FASP data
was determined to be acceptable for use in establishing tentative
identification and estimated quantities of TCE and PERC for the
Northwest Pipe and Casing Site.

12



APPENDIX A

SAMPLE CHROMATOGRAMS



. SCENTOGRAPH TRACE PRINCUT

TRACE #265 ‘DATE: Wed Nov 11! 14:25:54 1992
CHANNEL : 1 NAME: DOT-5-2HW
COLUMN: 3%8P-1000 DETECTOR: AID
COLUMN PRESSURE: 20
TEMPERATURE: SS INHIBIT TIME: 65 Seconds
PEAKH® NAME RT AREA CONCENTRATION
i TCE 106 5686 2.415 PPB

TOTAL AREA: 5686

8 Secs

ON: ﬂ?ggtcs

YERER fﬁaﬁm-ﬁ Nov 11,92 14:25 wﬁ;{xﬁ :2300
11




. SCENTOGRAPH TRACE PRINOUT

TRACE #370

CHANNEL :

COLUMN: 3%SP-1000

1 NAME: MW-2-W

COLUMN PRESSURE: 20

DETECTOR: AID

DATE: Mon Nov 16 12:19:32 1992

TEMPERATURE: 55 INHIBIT TIME: 65 Beconds
PEAK# NAME RT AREA CONCENTRATION
1 TCE 100 1777949 883.743 FPB
2 PERC 121 244515 49.774 PPB

TOTAL AREA: 2022464

YBEE IW' ;gﬁ“m Nov 16.92.12:19

—

RHER: pressE° 46%°
el iy

TioN: S Riaotes

8 Scos




B8CENTOGRAPH TRACE PRINOUT

TRACE #463 DATE: Fri Nov 20 11:53:45 1992
CHANNEL : 1 NAME: DOT-6-W DUP
COLUMN: 3%8P-1000 DETECTOR: AID
COLUMN PRESSURE: 20
TEMPERATURE: S5 INHIBIT TIME: 65 Seconds
PEAK® NAME RT AREA CONCENTRATION
1 TCE 98 4626 2.608 PPB
TOTAL AREA: 4626

YBRER HRER' FIEH],of Baf v 20.52 11:30 g:fﬁf;ﬁ? ® seos
' fron:  8'niAdtes




APPENDIX B

SUMMARY OF ANALYTICAL RESULTS

FOR

SUBSURFACE SOIL AND GROUNDWATER SAMPLES

NORTHWEST PIPE AND CASING SITE ASSESSMENT



SUMMARY OF ANALYTICAL RESULTS
FOR SUBSURFACE SOIL AND GROUNDWVATER SAMPLES
NORTHVEST PIPE AND CASING SITE ASSESSMENT
CLACKAMAS, OREGON

(ug/L)
Sample Analyte TAT Lab
MW-8-1S TCE 10 UF
PERC 10 UF
MW-8-25 TCE 10 UF
PERC 10 UF
MW-8-3S TCE 10 UF
PERC 10 UF
MW-8-4S TCE 10 UF
PERC 10 UF
MW-8-5S TCE 10 UF
PERC 10 UF
MW-8-6S TCE 10 UF
PERC 10 UF
MW-8-78S TCE 10 UF
PERC - 10 UF
MW-8-8S TCE 10 UF
PERC 10 UF
MW-8-9S TCE 10 UF
PERC 10 UF
MW-8-10S TCE - 10 UF
PERC 10 UF
MW-8-118 TCE 10 UF
PERC 10 UF
MW-8-125 TCE 10 UF
PERC 10 UF
MW-8-14S TCE 10 UF
PERC 10 UF

TCE- Trichloroethene
PERC- Tetrachloroethene
MW- Monitoring Well

S- Soil sample

F- The data has been generated by the Technical Assistance Team using FASP

Methodologies. Analytes are tentatively identified and concentrations
are quantitative estimates.

U- The material was analyzed for but was not detected.

The associated
numerical value is the sample quantitation limit.



SUMMARY OF ANALYTICAL RESULTS (cont.)
FOR SUBSURFACE SOIL AND GROUNDWATER SAMPLES
NORTHVEST PIPE AND CASING SITE ASSESSMENT
CLACKAMAS, OREGON

(ug/L)
Sample Analyte TAT Lab
MW-8-15S TCE 10 UF
PERC 10 UF
MW-8-16S TCE 10 UF
PERC 10 UF
MY-8-17S TCE 10 UF
PERC 10 UF
MW-8-18S TCE NA
PERC NA
MW-8-19S TCE NA
PERC NA
MV-9-1VW TCE 5 UF
PERC ' 5 UF
MW-9-1S TCE 10 UF.
PERC 10 UF
MW-9-2V TCE 5 UF
PERC 5 UF
MW-9-3V TCE 5 UF
PERC 5 UF
MV-9-3§ TCE 10 UF
PERC 10 UF
MU-9-5V TCE 7 F
PERC 5 UF
MW-9-55 TCE 10 UF
PERC 10 UF
MW-9-6W TCE 5 UF
PERC 5 UF

TCE- Trichloroethene
PERC- Tetrachloroethene
MW- Monitoring Well
S- Soil
W- Water
NA- Not Analyzed or reported due to sample carryover problems

F- The data has been generated by the Technical Assistance Team using FASP

Methodologies. 2nalytes are tentatively identified and concentrations
are quantitative estimates.

U- The material was analyzed for but was not detected.

\ The associated
numerical value is the sample quantitation limit.



SUMMARY OF ANALYTICAL RESULTS (cont.)
FOR SUBSURFACE SOIL AND GROUNDVATER SAMPLES
NORTHVEST PIPE AND CASING SITE ASSESSMENT
CLACKAMAS, OREGON

(ug/L)
Sample Analyte TAT Lab
MW-9-6S TCE ‘ 10 Ur
PERC . 10 UF
MW-9-.7VW TCE 3 F
PERC 5 UF
MW-9-7S TCE 10 Ufr
PERC 10 UF
MW-9-8W TCE 9 F
PERC S UF
MV-9-8WD  TCE 8 F
PERC 5 UF
MV-9-9VW TCE 5 UF
PERC 5 UF
MW-9-10W TCE 5 UF
PERC 5 UF
MW-9-10S TCE 10 UF
PERC 10 UF
MV-9-11VW TCE 5 UF
PERC 5 UF
MW-9-118 - TCE 10 UF
PERC 10 UF
MW-9-12VW TCE 5 UF
PERC 5 UF
MW-9-12S TCE 10 UF
PERC 10 UF

TCE- Trichloroethene
PERC- Tetrachloroethene
MV- Monitoring Well
S- Soil
V- Water

F- The data has been generated by the Technical Assistance Team using FASP

Methodologies. Analytes are tentatively identified and concentrations
are quantitative estimates.

The material was analyzed for but was not detected.

The associated
numerical value is the sample quantitation limit.



SUMMARY OF ANALYTICAL RESULTS (cont.)
FOR SUBSURFACE SOIL AND GROUNDVATER SAMPLES
NORTHVEST PIPE AND CASING SITE ASSESSMENT
CLACKAMAS, OREGON

(ug/L)

Sample Analyte TAT Lab
MW-9-13VW TCE 5 UF
PERC 5 UF
MW-9-14W . TCE 5 UF
PERC 5 UF
MW-9-15V TCE 5 UF
PERC 5 UF
MW-9-15S TCE 10 Ur
PERC 10 UF
MW-9-16W TCE 5 UF
PERC 5 UF
MW-9-17V TCE 5 UF
PERC 5 UF
MW-9-178S TCE 10 UF
. PERC 10 UF
MW-10-1W TCE 1 F
PERC 5 UF
MW-10-2V TCE 2 F
PERC 5 UF
MW-11-1W TCE 5 UF
. PERC 5 UF
MW-11-1S TCE 10 UF
PERC 10 UF
MW-11-2VW TCE 5 UF
PERC 5 UF
MW-11-2S TCE 10 UF
PERC 10 UF

TCE- Trichloroethene
PERC- Tetrachloroethene
MW- Monitoring Well
S- Soil
V- Vater

F- The data has been generated by the Technical Assistance Team using FASP

Methodologies. Analytes are tentatively identified and concentrations
are quantitative estimates.

‘ U- The material was analyzed for but was not detected.

The associated
numerical value is the sample quantitation limit.



SUMMARY OF ANALYTICAL RESULTS (cont.)
FOR SUBSURFACE SOIL AND GROUNDWATER SAMPLES
NORTHWEST PIPE AND CASING SITE ASSESSMENT
CLACKAMAS, OREGON

(ug/L)
Sample Analyte TAT Lab
MW-11-3W TCE 5 UF
PERC 5 UF
MW-11-3S TCE 10 UF
PERC 10 UF
MW-11-4V TCE 5 UF
PERC 5 UF
MW-11-5S TCE 10 UF
PERC 10 UF
MW-11-5W TCE 5 UF
PERC 5 UF
MWU-11-6W TCE 5 UF
PERC 5 UF
MW-11-6S TCE 10 UF
PERC 10 UF
MW-11-7VW TCE 5 UF
PERC 5 UF
MW-11-8W TCE 5 UF
PERC 5 UF
MW-11-9VW TCE 5 UF
PERC 5 UF
MW-11-10W  TCE 5 UF
PERC 5 UF
MW-11-11V  TCE 5 UF
PERC 5 UF
MW-11-12W  TCE 5 UF
PERC 5 UF

TCE- Trichloroethene
PERC- Tetrachloroethene
MW- Monitoring Well
S- Soil
V- Water

F- The data has been generated by the Technical Assistance Team using FASP

Methodologies. Analytes are tentatively identified and concentrations
are quantitative estimates.

U- The material was analyzed for but was not detected.

_ The associated
numerical value is the sample quantitation limit.



SUMMARY OF ANALYTICAL RESULTS (cont.)
FOR SUBSURFACE SOIL AND GROUNDVATER SAMPLES
NORTHWEST PIPE AND CASING SITE ASSESSMENT
CLACKAMAS, OREGON

(ug/L)

Sample Analyte TAT Lab
MW-11-13V  TCE 5 UF
PERC S UF
MW-11-13S TCE 10 UF
PERC 10 UF
MW-11-14S  TCE 10 © UF
PERC 10 UF
DOT-5-1W TCE 5 UF
PERC 5 UF
DOT-5-1S TCE 10 UF
. PERC 10 UF
DOT-5-2V TCE 2 F
PERC S UF
DOT-5-2S TCE 10 UF
PERC 10 UF
DOT-5-3W - TCE - 5 UF
PERC 5 UF
. DOT-5-3S TCE 10 UF
PERC 10 UF
DOT-5-4V TCE 5 UF
PERC 5 UF
DOT-5-4S TCE 10 - UF
PERC 10 UF

TCE- Trichloroethene
PERC- Tetrachloroethene
MW~ Monitoring Well
DOT- Department of Transportation
S- Soil :
V- Vater

F- The data has been generated by the Technical Assistance Team using FASP

Methodologies. Analytes are tentatively identified and concentrations
are quantitative estimates.

U- The material was analyzed for but was not detected.

The associated
numerical value is the sample quantitation limit.



.SUMMARY OF ANALYTICAL RESULTS (cont.)
FOR SUBSURFACE SOIL AND GROUNDVATER SAMPLES
NORTHWEST PIPE AND CASING SITE ASSESSMENT
CLACKAMAS, OREGON

(ug/L)
Sample Analyte " TAT Lab
DOT-5-5S TCE ' 10 UF
PERC 10 UF
DOT-5-6W TCE 5 4)3
PERC 5 UF
DOT-5-65 TCE 10 UF
PERC 10 UF
DOT-5-7VW TCE 5 UF
PERC 5 UF
DOT-5-7S TCE 10 UF
PERC 10 UF
DOT-5-8W TCE 5 UF
PERC ' 3 F
DOT-5-8S TCE 10 Ur
PERC 10 UF
DOT-5-9¥  TCE _ 5 UF
PERC 5 UF
DOT-5-98 TCE 10 UF
PERC ' 10 UF
DOT-5-10W TCE 5 UF
PERC 5 UF
DOT-5-10S TCE . 10 UF
PERC 10 UF
DOT-5-11W TCE 5 UF
PERC 5 UF

TCE- Trichloroethene
PERC- Tetrachloroethene
MV- Monitoring Well
DOT- Department of Transportation
S- Soil
V- Vater

The data has been generated by the Technical Assistance Team using FASP

Methodologies. Analytes are tentatively identified and concentrations
are quantitative estimates.

U- The material was analyzed for but was not detected.

The associated
numerical value is the sample quantitation limit.



SUMMARY OF ANALYTICAL RESULTS (cont.)
FOR SUBSURFACE SOIL AND GROUNDVATER SAMPLES
NORTHWEST PIPE AND CASING SITE ASSESSMENT
CLACKAMAS, OREGON

(ug/L)
Sample Analyte TAT Lab
DOT-5-11S TCE 10 UF
PERC 10 UF
DOT-5-12W TCE 5 UF
PERC 5 UF
DOT-5-128 TCE 10 UF
PERC , 10 UF
DOT-5-13W TCE 5 UF
PERC 5 UF
DOT-5-13S TCE .10 UF
PERC 10 UF -
DOT-5-14W TCE 5 UF
PERC 5 UF
DOT-5-14S TCE 10 UF
PERC 10 UF
DOT-5-15W TCE 5 UF
PERC 5 UF
DOT-5-15S TCE 10 UF
' PERC 10 UF
DOT-5-17VW TCE 5 UF
PERC 5 UF
DOT-5-18W TCE 5 UF
PERC 5 UF
DOT-5-19V TCE 5 UF
PERC 5 UF
DOT-5-19S TCE 10 UF
PERC 10 UF

TCE- Trichloroethene
PERC- Tetrachloroethene
MV- Monitoring Well
DOT- Department of Transportation
S- Soil
V- Vater

The data has been generated by the Technical Assistance Team using FASP

Methodologies. Analytes are tentatively identified and concentrations
are quantitative estimates.

U- The material was analyzed for but was not detected.

The associated
numerical value is the sample quantitation limit.



SUMMARY OF ANALYTICAL RESULTS (cont.)
FOR SUBSURFACE SOIL AND GROUNDWATER SAMPLES
NORTHWEST PIPE AND CASING SITE ASSESSMENT
CLACKAMAS, OREGON '

(ug/L)
Sample Analyte TAT Lab
MW-3-¥ TCE 5 UF
PERC 5 UF
MW-5-W TCE 5 UF
PERC 5 UF
MV-2-W TCE 490 F
PERC 22 F
MW-7-V TCE - 420 F
PERC 17 F
MW-1-V TCE 140 F
PERC 360 F
MV-6-W TCE 390 F
PERC 17 F
MW-4-W TCE 2200 F
PERC 2100 F
DOT-1-VW TCE 5 UF
PERC 1 F
DOT-2-VW UNKNOWN 44 F
TCE 5 UF
PERC 5 UF
DOT-3-W TCE 5 UF
PERC 5 UF
DOT-4-VW TCE 5 UF
PERC 5 UF
DOT-5-W TCE 5 UF
PERC 5 UF
DOT-6-VW TCE 3 F
PERC 5 UF

TCE- Trichloroethene
PERC- Tetrachloroethene
MW- Monitoring Well
DOT- Department of Transportation
S- Soil
V- Water

F- The data has been generated by the Technical Assistance Team using FASP

Methodologies. Analytes are tentatively identified and concentrations
are quantitative estimates.

U- The material was analyzed for but was not detected. The associated
numerical value is the sample quantitation limit.



SUMMARY OF ANALYTICAL RESULTS (cont.)
FOR SUBSURFACE SOIL AND GROUNDWATER SAMPLES
NORTHWEST PIPE AND CASING SITE ASSESSMENT
CLACKAMAS, OREGON

(ug/L)

'Sample Analyte TAT Lab
MW-9-VW TCE 5 UF

PERC 5 UF
MW-12-V TCE 5 4)3

PERC 5 UF
MW-11-W TCE 5 UF

PERC S UF

TCE- Trichloroethene
PERC- Tetrachloroethene
MVW- Monitoring Well
DOT- Department of Transportation
S5- Soil
V- Vater

F- The data has been generated by the Technical Assistance Team using
FASP Methodologies. Analytes are tentatively identified and
concentrations are quantitative estimates.

U- The material was analyzed for but was not detected.

The associated
numerical value is the sample quantitation limit



APPENDIX D

QUALITY ASSURANCE REVIEW



KEY TO TAT SAMPLE NUMBERS

TAT Sample Numbers Matrix Sample Location (Well)
T2100121 Water MW-2
T2100122 Vater MW-4
T2100123 Vater MW-6
T2100110 Vater MVW-8
T2100111 Vater MW-9
T2100112 Vater MW-10
T2100113 Water MW-11
T2100114 Water MW-12
T2100115 Vater 0DOT-5
T2100116 Vater ODOT-5 Dup.
T2100117 Vater 0DOT-6
T2100124 Vater Trip Blank
T2100125 Vater Trip Blank
T2100104 Vater Trench-2
T2100105 Vater Trench-4
T2100106 Vater Trench-1
T2100120 Vater Purge Water
T2100100 Soil MW-8
T2100101 Soil MW-9
T2100102 Soil MW-11
T2100103 Soil 0DOT-5
72100118 Soil Drill Cuttings
T2100119 Soil

Drill Cuttings




@ ecology and environment, inc.

624-9537
&S] 1500 FIRST INTERSTATE BUILDING, 999 THIRD AVENUE, SEATTLE, WASHINGTON 98104, TEL. (206)

|nternational Specialists in the Environment

MEMORANDUM
DATE: January 26, 1993
TO: Dawn Hartley, Project Manager, E & E, Seattle, WA .
FROM: Mark Voodke, TAT-Chemist, E & E, Seattle, UA(/;??YV//—
THRU: David Byers, TAT-Chemist, E & E, Seattle, WA ﬁiﬁ
SUBJ: Organic Data Quality Assurance Review, Northwest Pipe and
Casing, Clackamas, Oregon
REF: Project TDD: T10-9210-031 Analytical TDD: T10-9210-058
Project PAN: EOR-0201-SC Analytical PAN: EOR-0202-AB

The data quality assurance review of 17 vater and 2 soil samples
collected from the Northwest Pipe and Casing site in Clackamas, Oregon,
has been completed. Analysis for Volatile Organic Compounds (EPA method
B8240) was performed by Sound Analytical Services, Tacoma, Washington.

The 19 samples vere numbered:

T2100104 T2100105 - T2100106 T2100110 T2100111
T2100112 T2100113 T2100114 T2100115 T2100116
T2100117 T2100118(soil) T2100119(soil) T2100120 T2100121
T2100122 T2100123 T2100124 T2100125

Data Qualifications:

I Holding Time: Acceptable.

Samples T2100104, T2100105. and T2100106 were collected 11-18-92.
Samples T2100110 through sample T2100117 were collected on 11-19-92.
Samples T2100118, T2100119, T2100120, T2100124, and T2100125 were
collected 11-20-92. Samples T2100121, T2100122, and T2100123 were
collected 11-14-92. All samples were analyzed on or before 12-01-92. all
samples were analyzed within QC criteria of 14 davs from collection to

. analysis.

-acycleq paper



IT  GC/MS Tuning: Acceptable.

All tuning check compound mass abundances and ratios were within
contract-required limits for volatile analysis.

III Calibration
A. Initial Calibration: Sétisfactory.
All System Performance Check Compounds (SPCCs) were within

contract-required limits for the initial calibration with average
Relative Response Factors (RRFs) above 0.05 for volatiles, except:

Associated
Date Compound RRF QC Limits Samples
11-11-92 Acetone 0.031 > 0.050 a
2-Butanone 0.009 > 0.050
12-01-92 Acetone 0.033 > 0.050 b
2-Butanone 0.012 > 0.050

a - T2100104 through T2100117
b - T2100118, T2100119, T2100120

Positive results were flagged as estimated quantities (J) and
sample quantitation limits for acetone and 2-butanone wvere rejected
(R) in all samples.

All Calibration Check Compounds (CCCs) and non-CCCs were
within contract-required limits for the initial calibration with
Percent Relative Standard Deviations (RSDs) below 30 percent,

except:

Associated
Date Compound RSD QC Limits Samples
11-11-92  m&p-xylene 36.5% < 30% a
12-01-92 Ethyl benzene 35.3% < 30% b
12-01-92  m&p-xylene 49.0% < 30%
12-01-92 o-xylene ' 32.0% < 30%

a - T2100104 through T2100117
b - T2100118, T2100119, T2100120

No action was taken based on the continuing calibration QC
" outliers as none of the outliers were detected in any samples.



B. Continuing Calibration:

Satisfactory.

All System Performance Check Compounds (SPCCs) were within
contract-required limits for the continuing calibration with
average Relative Response Factors (RRFs) above 0.05 for volatiles,

except:
Associated
Date Compound RRF QC Limits Samples
11-24-92 2-Butanone 0.039 > 0.050 a
11-25-92 2-Butanone 0.020 > 0.050 b
a - T2100104, T2100105, T2100106, T2100111, T2100112, T2100113,
T2100114

b - T2100110, T2100115, T2100116, T2100117, T2100121, T2100122,

T2100123, T2100124, T2100125

Positive results for 2-butanone were flagged as estimated
quantities (J) in all samples. Sample quantitation limits for

2-butanone were rejected (R) in all samples.

All Calibration Check Compounds (CCCs) and non-CCCs were
within contract-required limits for the continuing calibration with
Percent Relative Standard Deviations (RSDs) below 25 percent,

except:
Associated

Date Compound RSD QC Limits Samples
11-24-92 Acetone 42.8% < 25% a
11-24-92 Methylene Chloride 31.0% < 25%

11-24-92 1,1-Dichloroethane 42.8% < 25%

11-24-92 1,2-Dichloroethene 27.4% < 25%

11-24-92 1,2-Dichloroethane 70.0% < 25%

11-24-92 2-Butanone 343.8% < 25%

11-24-92 1,1,1-Trichloroethane 56.6% < 25%

11-24-92 Carbon tetrachloride 49.8% < 25%

11-24-92 Styrene 26.4% < 25%

11-24-92 Bromodichloromethane 47.0% < 25%

11-24-92  c-1,3-dichloropropane 26.6% < 25%

11-24-92 Dibromochloromethane 29.2% < 25%

11-24-92 Benzene 29.5% < 25%

11-24-92 t-1,3-dichloropropane 27.3% < 25%

11-24-92 4-Methyl-~2-pentanone 40.57% < 25%

11-24-92 2 -Hexanone 193.2% < 25%

11-24-92 1,1,2,2-Tetrachloroethane 36.4% < 25%

11-24-92 m&p-xylene 53.1% < 25%

11-24-92 o-xylene 40.37% < 25%




Associated

Date Compound RSD QC Limits Samples
11-25-92  Acetone 145.9% < 25% b
11-25-92 Methylene Chloride 66.5% < 25%

11-25-92 Chloromethane 25.9% < 25%
11-25-92 1,2-Dichloroethane 41.7% < 25%
11-.25-92 2-Butanone 129.3% < 25%
11-25-92 1,1,1-Trichloroethane 32.3% < 25%
11-25-92 Carbon tetrachloride 91.4% < 25%
11-25-92 Bromodichloromethane 33.47% < 25%
11-25-92 Dibromochloromethane 29.2% < 25%
11-25-92 2-Hexanone 61.0% < 25%
11-25-92 Bromoform 39.0% < 25%
11-25-92 mé&p-xylene 33.1% < 25%
a - T2100104, T2100105, T2100106, T2100111, T2100112, T2100113,
T2100114

b - T2100110, T2100115, T2100116, T2100117, T2100121, T2100122,
T2100123, T2100124, T2100125 "

Positive results and sample quantitation limits for the RRF QC
outliers were flagged as estimated quantities (J) in samples.

IV  Method Blank: Satisfactory.

The following compounds were detected in blanks:

Associated
Blank Date Compound Concentration Samples
M. Blank 11-24-92 Methylene : 3.3 ug/L a
Chloride
M. Blank 11-25-92 Methylene 6.0 ug/L b
Chloride
Toluene 1.3 ug/L
Ethylbenzene 1.3 ug/L
m&p-xylene 1.5 ug/L
M. Blank 12-01-92 Methylene 3.8 ug/L c
Chloride
M. Blank  11-24-92 Methylene 240 ug/Kg T2100118
Chloride
M. Blank 11-25-92 Methylene 360 ug/Kg T2100119
Chloride
a - T2100105, T2100106, T2100112, T2100113, T2100114, T2100117
b - T2100104, T2100110, T2100111, T2100115, T2100116, T2100120,

T2100121, T2100125
¢ - T2100122, T2100123, T2100124

Results for the compound detected in the blanks were flagged as not
detected (U) in the associated samples if the amount detected in the

samples was less than 5 times the amount detected in the blank (10 times
for common contaminants).



v Surrogate Recovery: Acceptahle.

Recoveries for all surrogate compounds met QC criteria.

VI Matrix Spike/Matrix Spike Duplicates: Acceptable.

All matrix spike/matrix spike duplicate analyses met QC criteria.

VII Internal Standards: Acceptable.

All internal standard results were within QC limits.
VIII Field Duplicates: Not Applicable.

IX Overall Assessment of Data for Use
The overall usefulness of the data is based on the criteria

outlined in the OSWER Directive "National Functional Guidelines for
Organic Data Review" (June 1991).

Based upon the information provided, the data are acceptable for
use with the above stated data qualifications.

Data Qualifiers and Definitions

J - The associated numerical value is an estimated quantity because the
reported concentrations were less than the contract required
detection limits or quality control criteria were not met.

U - The material was analyzed for but was not detected. The associated
numerical value is the sample quantitation limit.

R - Quality Control indicates that data are unusable for all purposes.
The analyte was analyzed for, but the presence or absence of the
analyte has not been verified. Resampling and reanalysis are

necessary for verification to confirm or deny the presence of an
analyte.
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Report To: Ecology & Environment Date:

15 repont s 1ssuea soiety (or the use ot the person or company (o whom it s audressea This laboratory accepts respoasibuity onuty for the due pertormance of analysis 1o accordance with

{ustry scceptadie pracuce. [n no event snall Sound Anantical Services. Lnc. of IS employees de

December 21, 1992
Report On: Analysis of Water & Soil Lab No.: 28636
. Page 1 of 5S4
IDENTIFICATION:
Samples Received on 11-23-92
Project: T109210031
ANALYSIS:
Lab No. 28636-1 Client ID: T2100114 (water)
Volatile Organics by Method 8240
Date Analyzed: 11-24-92
Concentration

Cempound ug/1

. Chloromethane 20u
Bromomethane 20
vinyl Chloride zoi
Chloroethane 20"
Methylene Chloride 22 YT :
Acetone. lOOb’R
Carbon Disulficde 10
1,1-Dichloroetchene 10 | |7
1,1~Dichloroethare 10 |IF
1,2-Dichloroetrene (Total) 10 ||
Chloroform 10 |13
_,2-Dichlorocetrane 10
Z-Zutanone 50
1,1,1-Trichlorcethane 10 §‘
Carbon Tetrachloride 10 [ {F
vinyl Acetate 50
Sromodichloromethnane 1017
i,2-Dichloroprcrane 10
Cis-1,3-Dichlorcpropene 10 ||
Trichloroethene 10
Oibromochloromethane lO(
i,1,2-Trichlorcsthane lo«

P M |26

Continued

P bie for uential OF Cwarel Asrmemee 1o =--- Lo



SOUND ANALYTICAL SERVICES, INC.

Ecology & Environment
Project: T109210031
Lab No. 28636

Page 2 of 94
December 21, 13992

Lab No. 28636-1%

Client ID: 72100114 (water)

8240 Continued
Concentration

Compound ug/1
Benzene -
Trans-1,3-Dichloropropene ig\jiL
Bromoform 10
4-Methyl-2-Pentanone 50 |13
2-Hexanone 10 |l
Tetrachlorcethene 10
l1,1,2,2-Tetrachloroethane 10 |7
Toluene 10
Chlorobenzene 10
Ethvl Benzene 10
Styrene
Total Xvlenes ig g;_ ’




SOUND ANALYTICAL SERVICES, INC.

Ecology & Environment
Project: T109210031
Lab No. 28636

Page 7 of 94

December 21, 1892

Lab No. 28636-2 Client ID: T2100112 (water)

Volatile Organics by Method 8240
Date Analyzed: 11-24-92

Concentration

Compound ug/1
Chloromethane 20V
Bromomethane ' 20

‘ Vinyl Chloride 20
Chlorocethane 20\
Methylene Chloride 20 \}3—
Acetone 100 V K
Carbon Disulfide 10
1,1-Dichloroethene 10
l,1-Dichloroethane 10 g;
l1,2-Dichloroethene (Total) 10
Chloroform 10 P’
1,2-Dichloroetchane 10
2-Butanone 5Q R\
i,1,1-Trichlcrcethane 10 | |1T
Carpbon Tetrachlcride 10 | |7
Vinyl Acetate 50
Bromodichloromethane 10 P—
l,2-Dichloropropane 10
Cis-1,3-Dichlorcpropene 10 11y~
Trichloroethene . lOi'
Dibromochlorcmethane 10 |
1,1,2-Trichlorcethane 1ol
ND = Not Detectad

’ Continued |

"Nis report 18 wsuea solefy (o the use of the PErsan or company 10 Whom 1t 1 addressed, This laboratory accepts responsibulity oaty for the due performance of analysis i accordance with
adustry acceptaole practice. in no event sbail Sound Analvtical Sevices. fuc. or its empioyees be

P ble for e q lal or i damages 1n anv kind or in anv amnune



SOUND ANALYTICAL SERVICES, INC.

Ecology & Environment
Project: T109210031
Lab No. 28636

Page 8 of 94

December 21, 1992

Lab No. 28636-2

8240 Continued

Client ID:

T2100112 (water)

Concentration

Compound ug/1l

Benzene 1oV |3
Trans-1,3-Dichloropropene 100 (3
Bromoform 10
4-Methyl-2-Pentanone 50 3
2-Hexanone 10{ [
Tetrachlorcethene 10
1,1,2,2-Tetrachloroethane 101 |3
Toluene 10
Chlorobenzene 10
Ethyl 3Benzene 10
Styrene 10

Total Xylenes

1oy

949




SOUND ANALYTICAL SERVICES, INC.

Ecology & Environment
Project: T109210031
Lab No. 28636

Page 13 of 94
December 21, 1992

Lab No. 28636-3 Client ID: T2100113 (water)

Volatile Organics by Method 8240
Date Analyzed: 11-24-92

Concentration
Compound ug/l
Chloromethane 20U
2romomethane 20
vinyl Chloride 20
Chloroethane 20
Methylene Chloride 22 U|J 10
Acetone 5.0 J
Carbon Disulifide 10U
. 1,1-Dichloroethene 10
1,1-Dichloroethane 10 (3™
1,2-Dichloroethene (Total) 10 3
Chloroform 10 |9
1,2-Dichloroethane 10
2-Butanone 50 R>
l1,1,1-Trichlorcethane 10 3
Carbon Tetrachloride 10 [|3
Vinyl Acetate 50
Bromodichloromecthane 10 J
1,2-Dichloroprccane 10
Cis-1,3-Dichlcreorrcopene 10 I3
Trichloroethens 10 f
Dibromochloromechane 10 |
1,1,2-Trichlorcethane 10 v
SISG
2\
Continued N '

1S report 13 1Ksueq sObety o7 the use of the person or company 10 whom It 1s addressed. This laboratory accrpts respoasibuity oalv for the due pertormance of analysis 10 accordance with

Justry aczepcaole pracuce. In 0o event shall Sound Anantical Servicex. Inc. or 1s be re hia fas pmmacae. . 4




SOUND ANALYTICAL SERVICES, INC.

Ecology & Environment
Project: T109210031
Lab No. 28636

Page 14 of 94
December 21, 1992

Lab No. 28636-:

2240 Continued

Client ID:

T2100113 (water)

Concentration
Compound ug/1
Benzene 10 U J
Trans-1,3-Dichloropropene ITRENE
Bromoform 10
4-Methyl-2-Pentanone so | 1T
2-Hexanone 10 |
Tetrachlorocethene 10
1,1,2,2~-Tetrachloroethan 10 |3
Toluene ) 10
Chlorobenzene 1o
Ethvl Benzene 10
Stvrene T
Taotal Xylenes

10
10\V

L‘

i
VL




SOUND ANALYTICAL SERVICES, INC.

Ecology & Environment
Project: T109210031
Lab No. 28636

Page 19 of 94
December 21, 1992

Lab No. 28636-4 Client ID: T2100104 (water)

Yolatile Organics by Method 8240
Date Analyzed: 11-25-62

Concentration
Compound ug/1
Chloromethane ZOU
‘ Bromomethane 20
Chlorocethane . 201/
Methylene Chloride 28 Y|JT
Acetone 5.0 J
Carbon Disulfide 10l
l,1-Dichloroethene 10 ‘_
1,1-Dichloroethane 10113
1,2-Dichloroethene (Total) g | O
Chloroform ol W
1,2-Dichloroethane 10
2-Butanone 50
i,1,1-Trichlorcethane iO %’
Carbon Tetracnlorice 10 T
Vinyl Acetate _ 50
Bromodichloromethane 10 J
1,2-Dichlorocrcoane 10
Cis-i,3-Dichlcroprooene 10| |3
Trichlorcethene 10
Cibrcmochlecrcocmethane 10
i,1,2-Trichloroetcthans lO\V

oAy R U
‘ .

Continued

his repon 13 wsuea soiely for the use of the person or company 10 whom it s addressed. This laboratory accepts responsibility only for the due performance of analvss in accordance with
LY arrarmtanie nractice {n Ao svent shall Sound Anatvtical Servicre ine Ar : i

P oo .



SOUND ANALYTICAL SERVICES, INC.

Ecology & Environment
Project: T109210031
Lab No. 28636 .

Page 20 of 94
December 21, 1992

Lab No. 28636-4

VU

Client ID: T2100104 (water)

8240 Continued
Concentration

Compound ug/1
Benzene 10 U1J~
Trans-1,3-Dichloropropene 10 V|9
Bromoform 10
4-Methyl-2-Pentanone 50 (I
2-Hexanone IORING
Tetrachloroethene 10
1,1,2,2-Tetrachlorocethane 10 {3
Toluene 10
Chlorobenzene 10
Zthyl Benzene 10
Styrene 10 |13
Total ZXvlenes 10V I




SOUND ANALYTICAL SERVICES, INC.

Ecology & Environment
Project: T109210031
Lab No. 28636

Page 25 of 94
December 21, 1992

Lab No. 28636—5. Client ID: T2100105 (water)

Volatile Organics by Method 8240

Date Analyzed: 11-24-92
Concentration
Compound ug/1
. Chloromethane 20
Bromomethane - 20U
Vinyl Chloride 37
Chloroethane 20V
Methylene Chloride 22 V(T
Acetone 100U (R
Carbon Disulfide _ 10 |
i1,1-Dichloroethene 10
1,1-Dichloroethane 10 | |9
i,2-Dichlorocethene (Total) 10 | |9
Chloroform 10 | 1T
i,2-Dichloroethane 10
Z-Butanone : 50 %\
2,1,1-Trichlorcethane 10
Carbon Tetrachloride 10 |1T
Vinyl Acetate 50
Bromodichlorocmethane 10 J
i,2-Dichloropbrcpane : 10
Cis-1,3-Dichlcrcpropene 10 | J
Trichloroethene 10 |
Cibromochlorcmethane 10 ] T
.,1,2-Trichlorzcetnane i0 v
i 1
° g
{ '

Continued

Tis report x issued solety for the use of the person or company to whom 1t 1s addressed. This laboratorv accepts reSpOnLIBULLY 0NN far the AR NerfArmmanas ~f aoahoe in



cdmnbtte.

SOUND ANALYTICAL SERVICES, INC.

Zcology & Environment
Project: T109210031
ab No. 28636

Page 26 of 94

December 21, 1992
Lab No. 28636-% Client ID: 7T2100105 (water)
8240 Continued
Concentration

Compound ug/l
Benzene .- 10y T
Trans-1,3-Dichloropropene 101 7
Bromoform 10
4-Methyl-2-Pentanone s0 V(T
2-Hexanone 10 U’
Tetrachloroethene 10
1,1,2,2-Tetrachlcocroethane 10 3‘
Toluene 10
Chlorobenzene 10 /YHY{
Ethyl Benzene 10 . /
Stvrene . ]

J 10 J -
Total Xylenes lO\M - \le




SOUND ANALYTICAL SERVICES. INC.

Ecology & Environment
Project: T109210031
Lab No. 28636 '
Page 31 of 94
December 21, 1992

Lab No. 28636-6 Client ID: T2100106 (water)
Volatile Organics by Method 8240
Date Analyzed: 11-24-92
Concentration
Ccmpound ug/1
. Chloromethane 20U
Bromomethane 20
Vinyl Chloride i 20
Chloroethane 20
Methylene Chloride 22 UIT
Acetone 100U {R
Carbon Disulfide - 10
1,1-Dichloroethene 10
t,1-Dichlorcethane ol T
1,2-Dichloroethene (Total) 10l 19
quoroform 0| I
1,2-Dichloroechane 10
Z-Butanone 30 R
i,1,1-Trichlcrcethane 10| |
Carpon Tetrachloride 101 |7
Vinyl Acetate 50
Bromodichlorcwethane ol |
1,2 chhlorc::o ane 10
C;s y3- chnL:rchropene 0] 17
Trich loroetneno 10
Sibromochlorcmethane 10
~.1,2-Trichlorcethane ' lOWW
e

24
. U

Continued

"3 report © ‘ssuea soicty for the use of the person or company 10 whom «t 1 addressed. This laboratary accepts responnbility oalv for the due Derformance nf anaharm in arrnrdenas uees



SOUND ANALYTICAL SERVICES, INC.

Ecology & Envirsnment
Project: T109210031
Lab No. 28636

Page 32 of 94
December 21, 1892

Lab No. 28636-%

Client ID: T2100106 (water)

8240 Continued
ConcentrationI

Compound ug/1
Benzene 10 VI<
Trans-1,3-Dichloropropene 10 (|J
Bromoform 10
4-Methyl-2-Pentanone so | |9
2-Hexanone 10 |17
Tetrachloroethene 10
1,1,2,2-Tetrachioroethane 10 V(T
Toluene 10
Chlorobenzene 10
Ethyl Benzene 10 ,/Tn
Styrene 10 113
Total Xvlenes 10 | 7 \,ZL/




SOUND ANALYTICAL SERVICES. INC.

Ecology & Environment
Project: T109210031
Lab No. 28636

Page 37 of 94
December 21, 1992

Lab No. 28636-7 Client ID: T2100117 (water)
Yolatile Organics by Method 8240
Date Analyzed: 11-24-92
Concentration
Compound ug/l
Chloromethane - 20 U1~
‘ Bromomethane ' 20
Vinyl Chlorice 20\L
Chloroethane : 20
Methylene Chloride 24 UlJ
Acetone ' 1oov |R
Carbon Disulfide 10
1,1-Dichloroethene 10
1,1-Dichlorcetrane 10
1,2-Dichloroethene (Tctal) 10
Chloroform 10 |\T
1,2-Dichloroethane 10
z-Butanone 50
:,1,1-Tricnhlcrcathnane 10 %‘
Carbon Tetrachloride 10 1|7
vinyl Acetate 50
Bromodichloromethane 1o |7
1,2-Dichlorcprczane 10
Cis-1,3-Dichlcropropene 10 V
Trichloroetchene ; 3.0 J
Dibremochlcremethane l 10V
i,1,2-Tricnlorcethnans | lOU

® | | g Vur %

Continued

218 repor is issued solely for the use of the person or company 10 whom 1t is addressed. This laboratory accepts respoasibulity onv for the due performance of analvss in AcCOMtAn~s narh

D et amr @ st o tn | onomergireas [m e ot TRRAI Cnvtmd & mammirmn] Coammaeme T



SOUND ANALYTICAL SERVICES, INC.

Ecology & Environment
Project: T108210031
Lab No. 28636

Page 38 of 94
December 21, 19892

ab No. 28636-7

Client ID: 72100117 (water)
8240 Continued
Concentration

Compound ' ug/1 POL Flag
Benzene : 10U
Trans-1,3-Dichloropropene 10 v
Bromoform 10 ||1T
4-Methyl-2-Pentanone 50
2-Hexanone 10 {0
Tetrachloroethene 10
1,1,2,2-Tetrachloroethane 1
Toluene : 10
Chlorobenzene | 10 /NAA}(
Ethyl Benzene ! 10 /
Styrene i T -

Y _ 10
Total Xylenes i lOj/.j.—- \/IE




SOUND ANALYTICAL SERVICES, INC.

Ecology & Environment
Project: T109210031
Lab No. 28636

Page 43 of 94
December 21, 1992

Lab No. 28636-8 Client ID: T2100118 (soil)

‘Volatile Crganics by Method 8240
Date Extracted: 11-24-92
Date Analyzed: 11-24-92

. Concentration

Compound ug/kg

. Chloromethane sooV
Bromomethane 600
Vinyl Chloride : 6001/
Chloroethane _ 600
Methylene Chloride 380 v j-
Acetone : 3,000U R\
Carbon Disulfide 300
1,1-Dichlorocetnene 300
i,1-Dichloroethane 300
,2-Dichloroceth=ne (Totail) 300
Chloroform 300 | ND
1,2-Dichloroethane 300 !
Z2-Zutanone 1,500 |R\
1,1,1-Trichlorcethane 300 |7
Carbon Tetrachloride 300 ;3-
vVinyl Acetate ' 1,500 !
Bremodichlorcmethane 300 |3
1,2-Dichlcropropane 300
Cis-1,3-Dichlcrcorcpens 300
Trichloroethene 300
Dipromocnlcrcmethane 300
1,.,2-Trichlorzcethane 300\/

® ' QLIS

Continued

s repon s 1ssued solelv for the use of the person or company (0 wWaom It is audressed. This laboratory accepts respoasibility oalv for tie due performance of analysis ia accordance with
dustry acrent ‘oie nractice in no event 3hall Sound Anantical SEMICEY (Ne Ar Mt Arrmicee—— o -



SOUND ANALYTICAL SERVICES. INC.

Ecology & Environment
Project: T109210031
Lab No. 28636

Page 44 of 94
Decemper 21, 1992

Lab No. 2863¢6-

m

Client ID: T2100118 (soil)

8240 Continued
Concentrationi

Compound ug/kg
Flag
Benzene 300 U
Trans-1,3-Dichloropropene : 300
Bromoform 300
4-Methyl-2-Pentanone 1,500
2-Hexanone 300 | |y
Tetrachloroethene 300
1,1,2,2-Tetracnlcroethane : 3100 wVf
Toluene ? 300 /%ﬂ
Chlorobenzene _ i 300
Zthyl Benzene ' i 300 : qﬂ
Styrene : 300 \/’2,6/ -
Total Xylenes . ' 300 \A




SOUND ANALYTICAL SERVICES. INC.

Ecology & Environment
Project: T109210031
Lab No. 28636

Page 49 of 94
December 21, 1992

Lab No. 2B8636-9 Client ID: T2100119 (soil)

Volatile Crganics by Method 8240
Date Extracted: 11-25-92
Date Analyzed: i1-25-92 .

Concentration

Compound ug/kg

’ Chloromethane 500 U
Bromomethane : ’ 500
Vinyl Chloride SOOJ/
Chloroethane 500
Methylene Chloricde 510 U\J_
Acetone 95 I
Carpbon Disulfide 250 U
i,1-Dichloroethene 250 |
i,1-Dichloroethane 250(
.,2-Dichlcoroecrane (Total) 250
Chloroform ) 250\'3
i,2-Dichloroethrans 250'
Z-3utanone 1,250\
1,1,1-Trichlcrcethane 250 #§=
Carbon Tetrachloride 250 T
vinyl Acetate 11250’
BRromodichlcromethane 250 | 1T
i1,2-Dicnlorczrcpane 250 |1
Cis-1,3-Dichlcroprcrene 250 |
Trichlorocethene 250 |
T ipbromochlorcmethnare 250 |
1,1,2-Trichloroethare § 250

o Y \ru/%

Continued

215 TepOM 18 1ssuea solely for the use of the person or company (0 Whom 1t = addressed. This lsboratory accepts responsibulity only for the due performance of analviis i accordance with
eicemte cee el mmamesna (A nn svent 1hall SAuna A naRTICAL Servicm _Ine~ Ar

e erersiaeim— . -



SOUND ANALYTICAL SERVICES. INC.

Zcology & Environment
droject: T109210031
.ab No. 286356

Page 50 of 94
December 21, 1992

~ab No. 2863%-= Client ID: 7T2100119 (soil)
8240 Continued

Concentration
Compound ug/kg
Tlag
qenzene 250U
Trans-1,3-Dichloropropene 250 |
Bromoform 250
+-Methyl-2-Pentanone 1,250
2-Hexanone 250
Tetrachlorcethene 250
1,1,2,2-Tetracnhloroethane 250
Toluene 250
Chlorobenzene 250
Zzthyl Benzene
Stvrene

“ctal Xylenes

250
250
250

\/Zﬁf




SOUND ANALYTICAL SERVICES, INC.

Ecology & Environment
Project: T109210031
Lab No. 28636

Page 55 of 94
December 21, 1992

Lab No. 28636-10 Client ID: T2100120 (water)

Volatile Organics by Method 8240
Date Analyzed: 11-25-92

. |
Concentration
Compound ug/1l
Chlorcmethane e 20y
oromomethane 20
Vinyl Chloride zol
Chloroethane 20
Methylene Chloride 18 U|1J
Acetone 12 J
Carpbon Disulfide 10V
‘ l,1-Dichloroethene 10
1,1-Dichlorcethane 10
l,2-Dichloroethene (Total) 10
Chloroform i 10 11T
1,2-Dichlorcethane 10
2-Butanone 50 Q,
1,1,1-Trichloroethane 10| |J*
Carbon Tetrachlcride 10 5
Vinyl Acetate 50
3romodichlorcmethane 10l |7
i,2-Dichloropropane | 10
Cig-1,3-Dichloropropene ! 10
T“richloroethesne 10
Dibromochlorcmethane 10
1,1,2-Trichlorcethane lOQ/

™ )
/.T\/U) A )

Contirued

This repurt s issuea solety (OF the use of the person of company W whom 1t is addressed. This laboratory u::epu respoasibuity only for the due performance of Analysis 10 accordance w
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SOUND ANALYTICAL SERVICES. INC.

Zcology & Environment
Project: T109210031
Lab No. 2863¢

Page 56 of 94
December 21, 1992

Lab No. 28636-10 Client ID: T2100120 (water)

8240 Continued

Concentraticn
Compound ug/1l
3enzene lOU
Trans-1,3-Dichloropropene : 10
Zrcmoform : 10
+-Methyl-2-Pentanone 50
2-Hexanone i0 | IT
Tetrachloroecthene 10
1,1,2,2-Tetrachloroethane . 10
Toluene 10 /ymr(
Chlorobenzene 10
Ethyl Benzene 10 151(%
Styrene 10 \/
Total Xylenes 10




SOUND ANALYTICAL SERVICES. INC.

Ecology & Environment
Project: T10921Q031
Lab No. 28636

Page 61 of 94
December 21, 1982

Lab No. 28636-1l

Client ID:

T2100121 (water)
Volatile Organics by Method 8240
Date Analyzed: 11-25-32
Concentration
Compound ug/1
Chloromethane 200 |37
Bromomethane 200/
-Vinyl Chloride 18 J
Chloroethane i
Methylene Chloride 16 VIO 20U
Acetone 100y R
Carbon Disulfice 10
1,1-Dichlorocethane 10
1,1-Dichloroetrane 10
1,2-Dichloroethizne (Total) 10
Chloroform 10 {|T
1,2-Dichloroethane 10
2-Butanone 110 ' J‘
.,2,1-Trichlcrzathane 10U I
Carpbon Tetrachloride 10 J
V.Lnyl Acetate 50
Bromodichloromethane 10 VT
1,2-Dichloroprcpane 10
Cis-1,3-Dichlorcpropene 10
Trichloroethene 12
Dibromochlorcmechane - 10V
1,1,2-Trichlcorcethane lO¢/
r 4r\
W Ly
4 / .\ A
Continued e

“his repon © suea solely for the use of Lhe person or company Lo whom ¢t is aadresseq. This laboratory accepts responsibulity only for the due periormance of anavas in accord n
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SOUND ANALYTICAL SERVICES. INC.

Ecology & Environment
Project: T109210031
Lab No. 28636

Page 62 of 94
December 21, 19932

Lab No. 28636-:1

encifdtldd

Client IZ: T2100121 (water)

8240 Continued
Concentration

Compound ' ug/1
Benzene 10U
Trans-1,3-Dichloropropene 10
Bromoform 10 I
4-Methyl-2-Pentanone S0
2-Hexanone 1o 5
Tetrachlorocethene 33 _
1,1,2,2-Tetrachloroethane 10y /ngﬁ(
Toluene 10
Chlorocbenzene 10 ! ,Q
Ethyl Benzene 10 \
Styrene 10
Total Xvlernes 10 I




Ecology & Environment
Project: T109210031
Lab No. 28636

Page 63 of 94
December 21, 1992

.ab No. 28636-12

Client ID: T2100122

‘SOUND ANALYTICAL SERVICES, INC.

(water)
Volatile Organics by Method 8240
Date Analyzed: 12-1-~92
Concentration
Compound ug/1
‘ Chloromethane 4000 |J
Bromomethane 4000
Vinyl Chloride 1,000
Chloroethane 400V
Methylene Chloride 160 VIJ
Acetone 2,000(0 K
Carbon Disulfide 200
1,1-Dichloroethene 200
1,1-Dichloroethnane 200
1,2-Dichloroethene (Tctal) 200 -
Chlorotform 200 | |9
i,2-Dichlorcethane 200V e
--Butanone 2,000 3
:,1,1-Trichlorcethane 20001
Carpbon Tetrachloride 200 | T
Vinyl Acetate 1,000
Bromodichloromethane 200t | T
1,2-Dichloropropane 200
Cis-1,3-Dichlorcorcpene ZOO\V
Trichlorcethene 1,100
Dibromocnhlorcmethane 200
2,1,2-Trichlcrcethane 200 (J

Continued
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SOUND ANALYTICAL SERVICES. INC.

Ecclogy & Environment
Prciject: T109210031
Lap No. 28636

Tage 64 of 94
December 21, 1992

8240 Continued

Client ID:

72100122 {water)

Concentration
Compound ug/1l
Benzene 200
Trans-1,3-Dichloropropene 200 ;
Bromoform 200 | 13
4-Methyl-2-Pentanone 1,000
2-Hexanone 200VIT
Tetrachlorocetnene 6,200
1,.,2,2-Tetracnloroethane 200/
Toluene ’

Chlgorobenzene
Ethvl Benzene
Stwvrene

—

Tstzl Xylenes

st
el

2003 !



° SOUND ANALYTICAL SERVICES, INC.

Ecology & Environment
Project: T109210031
Lab No. 28636

Page 65 of 94
December 21, 19892

Lab No. 28636-13 Client ID: T2100123 (water)

Volatile Organics by Method 8240

Date Analyzed: 12-1-92
Concentration
Compound ug/1
‘ Chloromethane 20U
Bromomethane 20(
vinyl Chloride 66
Chloroethane | 20(/
Methylene Chloride 16 UV
Acetone 100/ R
Carbon Disulfide 10
1,1-Dichlorcethene 10
1,1-Dichloroethrane 10
1,2-Dichleocroetnene (Total) 10 .
Chloroform 10 J
l,Z—Dichloroethane _ 10 _
Z-3utanone 120 J'
~,1,1l-Trichlorcathane /|
Carpon Tetrachloride 10\ |
Vinyl Acetate 50
Bromodichloromethane .10 V|9
1,2-Dichloroprcoane 10
Cis-1,3-Dichloropropene : 10
Trichloroethene 32
Dibromochlorcmethane 10y
1,1,2-Trichlorcethane 10y

o o
‘ f \/LB /C\")

Continued
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SOUND ANALYTICAL SERVICES, INC.

Ecology & Environment
Project: T109210031
rLab No. 286356

Page 66 of S4
December 21, 1892

i3 Client ID: T2100123

(water)

8240 Continued
Concentration

Compound ug/1
Benzene 10V
Trans-1,3-Dichlorocropene 10
Bromoform 10 o
3$-Methyl-2-Pentanone 50
2-Hexanone : 10 :r
Tetrachloroethzsne 5.8 7
1,1,2,2-Tetrachlcroethane 10V
Toluene 10 IY{
Chlorobenzene 10 [VY\
Zthyl Benzene 10 b’Q1
styrene : 10 Y;Z ]
Total Xylenes : | 10 Vig—




SOUND ANALYTICAL SERVICES, INC.

£cology & Environment
Project: T109210031
Lab No. 28636

Page 67 of 94
December 21, 1992

Lab No. 28636-14 Client ID:

S

T2100124 (water)

Volatile Organics by Method 8240
Date Analyzed: 12-1-92

Concentration
Compound ug/1
Chloromethane 20U13’
Bromomethane 20
vinyl Chloride 20
Chlorocethane . 20
Methylene Chloride 110 Y J
Acetone : 100() Q\
Carbon Disulfide 10
1,1-Dichloroethene 10
1,1-Dichlorocethane 10
i1,2-Dichloroethene (Total) 10
Chloroform 10 TJ
1,2-Dichloroethane ‘0
Z-Butanone é R
l,l,l—Trichlor:ethane 0| |9
Carbon Tetrachloride 10| g
Vinyl Acetate 50
Bromodichloromethane 10 N
l,2-Dichloropropane 10
Cis-1,3-Dichlcrcpropene 10
Trichloroethene ;O
Cibromochlorcomethane iO
1,1,2-Trichlorcethane 10W/
A
Continued .. \/
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SOUND ANALYTICAL SERVICES. INC.

Zcology & Envircnment
“roject: T1059210031
Lab No. 28636

2age 68 of 94
December 21, 1282

—ab No. 28636-::

Client ID: T2100124 (water)

8240 Continuved
Concentration‘

Compound ug/1l
Benzene 1ol
Trans-1,3-Dichlicropropene 10
Bromoform 10 J
4-Methyl-2-Pentanone 50
2-Hexanone 10| |3
Tetrachloroethzne 10 /71th/f
i,1,2,2-Tetracrlorcetchane 10 ! i
Toluene 10
Chlorobenzene ! 10 %le
Zthvl Benzene ; 10 k:z .
Styrene L 10 :
Total Xylenes ' lov J




SOUND ANALYTICAL SERVICES. INC.

Ecology & Environment
Project: T109210031
Lab No. 28636

Page 69 of $S4
December 21, 1992

Lab No. 28636-15 Client ID: T2100115 (water)

Volatile Organics by Method 8240
Date Analyzed: 11-25-92

Concentration

Compound _ ug/1l

‘ Chloromethane 20U 3”
Bromomethane 20
Vinyl Chloride ' 20{/
Chloroethane 20
Methylene Chloride 18 U
Acetone 18 J
Carbon Disulfide 10|J
1,1-Dichlorocethene 10 3
1,1-Dichlorcetrane 10
1,2-Dichlorcethene (Total) ' 10
Chloroform o 1T
1,2-Dichlorcethane 10
Z-Butanone 50 Fk
i,1,1-Trichlcrzezhane 10 1T
Carbon Tetracnhloride _ 01T
Vinyl Acetate 50
Bromodichloromethane 101 |7
1,2-Dichloroprcoane 10
Cis-1,3-Dichlcrcpropene 10
Trlchlokoefrenn 10

ibromochlcromethane 10

-,l 2-Trichlcrcethane 10

4000
o | | /m\IzW)

Continued
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SOUND ANALYTICAL SERVICES. INC.

Zcology & Environment
’roject: T108210031
—.ab No. 28638

fage 70 of 94
Decemper 21, 1892

Client ID: T2100115 (water)

2240 Continued
Concentration

Compeound ug/1l
Benzene lOU
Trans-1,3-Dichloroprorene 10
Bromoform : 10
4-Methyl-2-Pentancone 50 J”
2-Hexanone 10 |5
Tetrachlorocethane 10 /]7Ya
i,1,2,2-Tetrachlicrcethane . 10 (/y
Toluene 10 .
Chlorobenzene y \/ 4
=thyl Benzene 10 ' 2/
sStyrene 10
Total Xvlenes =
- Y 10 j_.




SOUND ANALYTICAL SERVICES, INC,

Ecology & Environment
Project: T109210031
Lab No. 28636

Page 75 of 94
December 21, 1992

Lab No. 28636-16 Client ID: T21001156 (water)

Volatile Organics by Method 8240
Date Analyzed: 11-25-82

Concentration

Compound ug/1l

‘ Chloromethane 200/ 3"
Bromomethane - 20
Vinyl Chloride 20
Chloroethane 20
Methylene Chloride 200 T
Acetone 14 J
Carbon Disulfide 10V
l1,1-Dichloroethene 10 )
1,1-Dichloroethane 10
l,2-Dichloroecthene (Total) 10
Chloroform 10 J.
1,2-Dichloroethane 10
2-Butanone . 50 k\
1,1,1-Trichloroethane : 10 |[T
Carbon Tetrachloride 10 | [T
Vinyl Acetate 50
Bromodichloromethane _ 10 |l
1,2-Dichloropropane 10
Cis-1,3-Dichloroprcpene 10
Trichloroethene 10
Dibromochloromethane 10
1,1,2-Trichlorcethans 10\/

® - “/Mw\/lb’q%

Continued

his report ©s wsuea solely {Of the use of the DErson or company (0 WoOm & is addressed. This laboratory accepts TeI0onsIbility oty (or the due performance of analviis in accordance witr
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SOUND ANALYTICAL SERVICES, INC.

Zcology & Environment
Project: T109210031
Lab No. 28636

Page 75 of @94
December 21, 1992

\

ab No.

N

8638-1% Client ID: T21001l1ls (water)

8240 Continued
Concentration

Compound ug/1l |
Benzene 10(/
Trans-1,3-Dichloropropene 10
Bromoform 10 {3
4-Methyl-2-Pentanone 50
2-Hexanone 10 {9~
Tetrachlorocethene 10 [1V\7h
1,1,2,2-Tetrachloroethane 10 i
Toluene 10
Chlorobenzene | 10 ~Nr L
Zthyl Benzene i 10 \/'L@/
Styrene : 10
Total Xvlenes lO\V T




SOUND ANALYTICAL SERVICES. INC.

Ecology & Environment
Project: TI108210031
Lab No. 28636

Page 81 of 94
December 21, 1992

Lab No. 28636-17 Client ID: T2100110 (water)

Volatile Organics by Method 8240
Date Analyzed: 11-25-92

Concentration
Compound ug/1l
Chloromethane 20UV
. Bromomethane 20
Vinyl Chloride 20
Chlorcocethane ' 20
Methylene Chloride 18 U T
Acetone 6.6 J
Carbon Disulfide 10 V
1,1-Dichloroethene : 10
l,1-Dichloroethane 10
1,2-Dichlorocethene (Total) 10
Chloroform 10 (I
1,2-Dichloroethane 10
2-Butanone: 50 %
i,1,1-Trichlorcethane 10
Carbon Tetrachlcride 10 | |T
Vinyl Acetate 50
Bromodichloromethane 10l |3
1,2-Dichloropropane _ 10
Cis-1,3-Dichloroprccene 10
Trichloroethene 10
Dibromocnloromethane 10
i,1,2-Tricnlorcethane lov
AN o
o - A
Continued

i his report s ssuea solely (of the use Ol Lhe person or company (0 WOOM il 13 addressed. This laboratory accepts respoasibility onty for the due performance of analyss in accora
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SOUND ANALYTICAL SERVICES. INC.

Zcology & Environment
Project: T1059210031
Lab No. 28636
Page 82 of 94

December 21, 1.%92

Client ID: T2100110 (water)

8240 Continued
Concentraticn

Compound ug/1
Benzene lOU
Trans-1,3-Dichloropropene 10
Bromoform 10l 13
4-Methyl-2-Penztarnone 50
2-Hexanone 10l |3
Tetrachlorcetnane 10
1,1,2,2-Tetrachloroethane 10 /YﬂY}
Toluene 10 -
Chlorobenzene 10 _
Ethyl Benzene 10 \/QB’
Stvrene | 10
Total Xylenes ' 10\1/ 7




SOUND ANALYTICAL SERVICES, INC.

Zcology & Environment
Project: TI109210031
Lab No. 28636

Page 87 of 94
December 21, 1992

Lab No. 28636-18

Volatile Organics by Method 8240

Client ID:

Date Analyzed: 11-25-92

T2100111 (water)

Concentration
Compound ug/1
Chloromethane 20U
Bromomethane 20
Vinyl Chloride 20
Chloroethane 20
Methylene Chloride 19 {
Acetone 9.0 J
Carbon Disulfide lOU
l,1-Dichloroethene 10
_.,1-Dichloroethane 1010
l,2-Dichloroethene (Total) 10| 1
Chloroform 10 T
1,2-Dichloroethane 10
z-Butanone 50
1,1,1-Trichloroethane 10 %>
Carbon Tetrachloride 10l
Vinyl Acetate 50 J
Bromodichloromethane 10 T
1,2-Dichloroczropane 10
Cis-1,3-Dichloropropene 10 |1
Trichlorocethene 10
Dibromochlorcmethane 10
i1,1,2-Trichlcroethane lOJ

Continued



SOUND ANALYTICAL SERVICES, INC.

Ecology & Environment
Project: T109210031
Lab No. 28636

Page 88 of 94
December 21, 1992

Lab No. 28636-:8

HF

Client ID: T2100111 (water)

8240 Continued

. Concentration
Compound . ug/l
Benzene 10L237
Trans-1,3-Dichloropropene 10 | |9J
Bromoform 10
4-Methyl-2-Pentanone 50/ |9
2-Hexanone o I3
Tetrachloroethene 10
1,1,2,2~-Tetrachloroethane 10 N
Toluene 10
Chlorobenzene 10
Ethyl Benzene 10
Styrene 10 /13
Total Xylenes 10 3




SOUND ANALYTICAL SERVICES. INC.

Ecology & Environment
Project: T108210031
Lab No. 28636

Page 93 of 94
December 21, 1992

Lab No. 28636-19

Client ID: T2100125 (water)

Volatile Organics by Method 8240
Date Analyzed: 11-25-92

Concentration
Compound ug/1
Chloromethane 20 |/ J
Bromomethane _ 20
Vinyl Chloride 2OJ/
Chloroethane 20
Methylene Chloride 7¢ () [T
Acetone 18 J
Carbon Disulfide 101
l1,1-Dichlorocethene 10
1,1-Dichloroethane 10
1,2-Dichloroethene (Total) 10
Chlorocform 10 U’
1,2-Dichloroethane 10
Z2-Butanone ' 50 R\
1,1,1-Trichlorocethane 10 b
Carbon Tetrachloride 10 ¥
Vinyl Acetate 50
Bromodichloromethane 10 {j
1,2-Dichloroporcpane 10
Cis-1,3-Dichloropropene 10
Trichloroethene 10
Dibromochlcromethane 10
1,1,2-Trichloroethane lo\v

/7ﬂ7ﬂ/ }:L%'Q?D

Continued



Ecology & Environment
Project: T109210031
Lab No. 28636

Page 94 of 94
December 21, 1992

Lab No. 28636-:¢

SOUND ANALYTICAL SERVICES, INC.

Client ID: T2100125 (water)

8240 Continued

Concentration
Compound ug/l
Benzene 10/
Trans-1,3-Dichloropropene 10
Bromoform 10 Y
4-Methyl-2-Pentanone 50
2-Hexanone 10
Tetrachloroethene 10 3'.
1,1,2,2-Tetracnloroethane 10
Toluene 10
Chlorobenzene 10 Zywnf
Ethyl Benzene 10 "
Styrene 10 m
Total Xylenes VI3




o ecology and environment, inc.

& 1500 FIRST INTERSTATE BUILDING, 939 THIRD AVENUE, SEATTLE, WASHINGTON 98104, TEL. (206) 624-9537
International Specialists in the Environment

MEMORANDUM
DATE: January 26, 1993
TO: Dawn Hartley, Project Manager, E & E, Seattle, WA
FROM: Mark Voodke, TAT-Chemist, E & E, Seattle, WA 7}7}’)/
THRU: David Byers, TAT-Chemist, E & E, Seattle, VA ’D
SUBJ: Inorganic Data Quality Assurance Review, Northwest Pipe and
Casing, Clackamas, Oregon
REF: Project TDD: T10-9210-031 Analytical TDD: T10-9210-058
Project PAN: EOR-0201-SC Analytical PAN: EOR-0202-AB

The data quality assurance review of 12 water and 2 soil samples
collected from the Northwest Pipe and Casing site in Clackamas, Oregon,

' has been completed. Analysis for Priority Pollutant Metals (EPA 6000 and
. 7000 series methods) vas performed by Sound Analytical Services, Tacoma,
Washington.

The 14 samples vere numbered:

© T2100104 T2100105 T2100106 T2100110 T2100111
T2100112 T2100113 T2100114 T2100115 T2100116
T2100117 T2100118(s0il) T2100119(soil) T2100120

Data Qualifications:

I Holding Time: Acceptable.

Samples T2100104, T2100105, and T2100106 were collected 11-18-92.
Samples T2100110 through sample T2100117 were collected on 11-19-92.
Samples T2100118, T2100119, and T2100120 were collected 11-20-92.

All analyses were performed on or before 12-08-92, therefore meeting QC
criteria of less than 28 days between sampling and mercury analysis and
- less than 6 months between sampling and analysis for all other metals.

II Calibration

A. Initial Calibration and Calibration Verification: Acceptable.

All mercury results were within the control limits of 80 to

120 percent of the true values. All ICP results were within the 90
to 110 percent control limits.

recvcled paper



B. Spike Sample Analysis: Satisfactory.

All Matrix Spike recoveries for the elements analyzed were
within QC limits, except:

Sample Element Recovery QC Limits
T2100119S Thallium 1.5 % 75% - 125%

Positive results and sample quantitation limits for thallium
in the so0il samples were flagged as estimated quantities (J).

C. Serial Dilution Analysis: Satisfactory.

All Serial Dilution results for the elements analyzed were
within QC limits, except:

Sample Element Difference QC Limits

T2100119L Arsenic 273.9 7 <10 %
Cadmium 37.4 % <10 %
Chromium 28.9 7. <10 %
Copper 17.9 % <10 %
Lead 98.6 % <10 %
Zinc 25.5 % <10 %

Positive arsenic, cadmium, chromium, copper, lead, and zinc

results were flagged as estimated quantities (J) in the soil
samples.

VII Overall Assessment of Data for Use

The overall usefulness of the data is based'on the criteria

outlined in "Laboratory Data Validation Functional Guidelines for
Evaluating Inorganic Analyses".

Based upon the information provided, the data are acceptable for
use with the above stated data qualifications.

Data Qualifiers and Definitions

J - The associated numerical value is an estimated quantity because the
reported concentrations were less than the contract required detection
limits or quality control criteria were not met.

U - The material was analyzed for but was not detected. The associated
numerical value is the sample quantitation limit.



‘. U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

100104
Lab Name: SOUND_ANALYTICAL_SERVICES Contract: T109210031 |

Lab Code: case No.: SAS No.: 28636_ SDG No.: E&E

Matrix (soil/water): WATER Lab Sample ID: 28636-4

Level low/med): LOW___ Date Received: 12/09/92

% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

|
| CAS No. E Analvte |Concentration|cC Q %M i

: - R

7429-90-5 ;Aluminum_. —l NR |

7440-36-0 |Antimony_|______  60.0|U P_

7440-38-2 |Arsenic_ _ 14.7}V _\___ ___ _|F_

7440-39-3 |Barium _ NR

7440-41-7 |Beryllium 5.0|U}_ P_

‘ 7440-43-9 |Cadmium___ 5.0)_ P_ .

7440-70-2 |Calcium___ _ NR

7440-47-3 |Chromium_ 76.4|_ P_

7440-48-4 |Cobalt _ NR

7440-50-8 |Copper 141 _ P_

7439-89-6 Iron _ NR

7439-92-1 Lead 23.4_ F_

7439-95-4 |Magnesium : L NR|

7439-96-5 {Manganese P NR

7439-97-6 |Mercury_ ! _. 0.26]__ AV

7440-02-0 |Nickel { 60.61_| P_

7440-09~7 Potassium| _ INR|

7782-49-2 |Selenium_| s.ojul__ __ iF_|

7440-22-4 :Silver | 10.01U lp_

7440-23-5 |Sodium | _ |NR|

7440-28-0 iThallium_ 1c.0|U|__ __ |F_

7440-62-2 |Vanadium_ NR

7440-66-6 .Zinc 352 _! |P_

5955-70-0 Cyanide__! l_'! !NR!

| | ; .
Color Zefore: Clarity Before: Texture:
Color xfter: — Clarity aAfter: Artifacts:
. Comments: ) '/ﬂl?/!,‘ 7/ _1{\}/ 417

FORM I - IN
ILMO2.:



U.S. EPA - CLP
1

EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

100105
Lab Name: SOUND_ANALYTICAL_SERVICES Contract: T109210031 |
Lab Ccde: Case No.: SAS No.: 28636 __ SDG No.: E&E___
Matrix (soil/water): WATER Lab Sample ID: 28636-5__
Level ,low/med): LOW__ Date Received: 12/09/92
% Solids: __ 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L_
: [ i
CAS No. Analyte |Concentration|C| Q M|
|
' i —_ :—l
7429-90-2 3Aluminum_; — NR |
7440-36-0 ‘Antimonvy_|____ ___ 81.31_ P_
7440-38-2 [Arsenic__;___ _______l1o0.o0(uj__ __lF_
7440-39-3 |Barium - NR
7440-41-7 |Beryllium 5.04U P_
‘ 7440-43-9 |Cadmium__ s.0(ulT_ P_
7440-70-2 |Calcium___ _ NR
7440-47-3 |Chromium_ 29.41_ P_
7440-48-4 {Cobalt - NR
7440-50-8 !Copper 46.4 | _ P_
7439-89-6 !Iron _ NR
7439-92-1 |Lead 9.4|_ F_|
7439-95-4 ‘Magnesium _ NR|
7439-96-5 Manganese _ NR |
7439-97-6 iMercury__ | 0.201U Av|
7440-02-0 |Nickel 40.0|U lp_i
7440-09-7 ‘Potassium — |NR
7782-49-2 Selenium_ 5.01U0| ___ tF_!
7440-22-4 -Silver ! 10.0|U TP_|
7440-23-5 |Sodium I _ “NR |
7440-28-0 ‘Thallium_ 10.0|U|__ |F_|
7440-62-2 i(Vanadium_ .NR|
7440-66-6 Zinc 277 _ |p_|
15955-70~0 ‘Cyanide__ ' _ | NR |
! — S
Color =efore: Claritv Before: . Texture:
Color After: Clarity After: Artifacts:
. /ﬂ N oANs i i Ik
‘ Comments: 4 /;-‘ N L_(J_/V{ .

FORM I IN

ILMO2.:



‘ ' U.S. EPA - CLP

1 : EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET :

100106
Lab Name: SOUND_ANALYTICAL_SERVICES Contract: T109210031

Lab Code: Case No.: ___ SAS No.: 28636__ SDG No.: E&E

Matrix (soil/water): WATER Lab Sample ID: 28636-6____

Level {low/med): LOW__ Date Received: 12/09/92

% Solids: 0.0

Concentration Units (ug/L or mg/kg'dry weight): UG/L_

! I
CAS No. % Analyte {Concentration o Q M
7429-90-5 i{Aluminum_ _ NR
7440-36-0 |Antimony_ 60.0|U P_
7440-38-2 |Arsenic___ 10.0iU|___ __ |F_
7440-39-3 |Barium _ NR
7440-41-7 |Beryllium 5.010 P_
. 7440-43-9 |Cadmium___ 5.0(U|T P_
7440-70-2 |Calcium__ _ NR
7440-47-3 |Chromium_ 10.0|U P_
7440-48-4 |Cobalt i NR
7440-50-8 |Copper 25.01U! P_
7439-89-6 |Iron | _ NR
7439-92-1 |Lead 3.0iU F_
7439-25-4 |Magnesium = NR|
7439-96-5 |Manganese| ! NR
7439-97-6 Mercury__! 0.20|0} tav
7440-02-0 |Nickel i 40.0|U| ‘P_
7440-09-7 |Potassium| l_i NR
7782-49-2 |Selenium_ 5.01UI__ ___|F_
7440-22-4 Silver 10.01U: P_
7440-23-5 |Sodium - NR
7440-28-0 !Thallium_ __lo.o0lUuj__ ___|F_
7440-62-2 ' Vanadium_ | NR
7440-66-6 |Zinc 21.3‘_1 P_!
5955-70-0 |Cyanide_ _ . |NR |
‘Color =efore: ___ = Clarity Before: Texture: -
Color after: - Clarity after: Artifacts: __ __ _
v ~
‘ Comments: RS AR e \!-’ U "7 )

FORM I - IN
TLMO2.



. U.Ss. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

100110
Lab Name: SOUND_ANALYTICAL_SERVICES  Contract: T109210031 |

Lab Codqe: Case No.: SAS No.: 28636_ SDG No.: E&E

Matrix (soil/water): WATER Lab Sample ID: 28636-17__

Level low/med): LOW___ Date Received: 12/09/92

% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

H
CAS No. } Analyte jConcentration|C Q ;M !
7429-90-5 |Aluminum_ A ‘NR|
7440-36-0 jAntimony_I|__ 60.0|U P_
7440-38-2 Arsenic_ 10.0|U}{___ __|F_"
7440-39-3 |Barium _ NR
7440-41-7 |Beryllium 5.0|U|___ _ lp_
‘ 7440-43-9 |[Cadmium___ 5.0({U|J P_
7440-70-2 |Calcium___ _ NR
7440-47-3 |{Chromium_ 69.4|_ P_
7440-48-4 Cobalt _ NR
7440-50-8 |Copper 25.0|U P_
7439-89-6 |{Iron _ NR
7439-92-1 |Lead 3.1 _ F_
7439-95-4 |Magnesium _ NR
7439-96-5 |Manganese! _ NR
7439-97-6 |Mercury_ 0.20]|U} AV
7440-02-0 |Nickel 40.0|U P_
7440-09-7 |Potassium _ NR |
7782-49-2 ‘Selenium_ 5.0lU|__ ___|F_I
7440-22-4 |Silver : - 10.01|U0 P
7440-23-5 ;Sodium _ | NR
7440-28-0 |Thallium_ 10.0|Ul__ _  |F_
7440-62-2 |Vanadium_ _ | NR
7440-66-6 :Zinc 20.0(U lp_
15955-70-0 ;Cyanide_ ! _ | NR |
! ! | ] ]
Color =Zefore: __ Clarity Before: Texture:
Color 2xfter: - Clarity After: Artifacts:

AL, )
comments: AR &_7/,q7
@ LA

ILMOZ.



U.s.

EPA - CLP

1

INORGANIC ANALYSES DATA SHEET

Lab Name: SOUND_ANALYTICAL_SERVICES

Lab Cczde:
Matrix (soil
Level low/m

Q,

% Scolids:

Coler.
Color xfter:

Comments:

Case No.:
/water): WATER
ed): LOW__

0.0

EPA SAMPLE NO.

100111

Contract: T109210031

SAS No.:

28636_

Lab Sample ID:

SDG No.:

E&E____

28636-18_

Date Received: 12/09/92

Concentration Units (ug/L or mg/kg dry weicht): UG/L_

2efore:

i
CAS No. Analyte |Concentration|C; 2 M
1
7429-90-5 aluminum_ | | NR |
7440-36~-0 jAntimony_ 60.0|U lp_!
7440-38-2 |Arsenic__ 10.0{U|_ ___ _iF_
7440-39-3 |Barium : _ NR
7440-41-7 'Beryllium 5.0(U P_
7440-43-9 |Cadmium___ 5.0{0/|7] P_
7440-70-2 |Calcium__| _ NR
7440-47-3 Chromium_ 10.0]|U P_
7440-48-4 |Cobalt _ NR
7440-50-8 |Copper 25.01|U P_
7439-89-6 |Iron _ NR |
7439-92-1 |Lead 3.0|U |F_|
7439-95-4 |Magnesium _ INR |
7439-96-5 |Manganese _ | NR |
7439-97-6 Mercury___ 0.201U0] AV
7440-02-0 :Nickel 40.01U} (P_|
7440-09-7 iPotassium _| INR|
7782-49-2 . Selenium_ 5.0lU0] __ IF_]|
7440-22-4 .Silver 10.0|Ui iP_
7440-23-5 ;Sodium | [NR
7440-28-0 iThallium_ 10.0(U| __ ___IF_
7440-62-2 !vVanadium_ | NR
7440-66-6 iZinc , 20.0|U; P_|
l5955-70-0 !Cyanide__| | i INR|
| | - iy
Clarity Before: Texture:
Clarity After: Artifacts:

M =19

FORM I - 1IN
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‘ U.5. EPA - CLP
1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET
‘ 100112
Lab Name: SOUND_ANALYTICAL_SERVICES Contract: T109210031 l
Lab Ccde: Case No.: SAS No.: 28636_ SDG No.: E&E
Matrix (solil/water): WATER Lab Sample ID: 28636-2__
Level "low/med): LOW___ Date Received: 12/09/92
% Solids: _0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L_

| | T

| CAS No. Analyte :Concentration c| Q M

17429-90-5 iAlumlnum_i 1: INR|

7440-36-0 |Antimony_| 60.0|U P_|

7440-38-2 |Arsenic___: 11.1) ' F_

7440-39-3 |Barium _ | NR

7440-41-7 Beryllium| 5.0]U0 P_

7440-43-9 |Cadmium___ 5.0]U{3 P_

7440-70-2 |Calcium_ _ _ NR

7440-47-3 |[Chromium_ 41.0]| _ P_

7440-48-4 |Cobalt _ NR

7440-50-8 |Copper 71.8|_ P_

7439-89-6 [Iron _ NR

7439-92-1 'Lead 23.21 F_|

7439-95-4 |Magnesium]| _ INR|

7439-96-5 iManganese| _ NR |

7439-97-6 [Mercury___ | 0.201U AV

7440-02~0 !Nickel i 44 .8 _ P_

7440-09~7 !Potassium] _ NR|

7782-49-2 {Selenium_ 5.0{U0f___ F_

:7440-22-4 .Silver 10.0|U .P;,

7440-23-5 |Sodium _ NR|

7440-28-0 iThallium_| 10.0{U0|__ F_

7440-62-2 EVanadium_l _ NR

7440-66-6 ,;21inc i 1101 _° P

5955-70-0 Cyanide__ | _ {NR |
Color =2efore: Clarity Before: Texture:
Color xfter: Clarity After: Artifacts:

e
. Comments: D IRAY
i, b
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U.S.

EPA - CLP

1

INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

100113
Lab Name: SOUND_ANALYTICAL_SERVICES Contract: T109210031
Lab Ccde: Case No.: SAS No.: 28636_ SDG No.: E&E___
Matrix (soil/water): WATER Lab Sample ID: 28636-3___ -
Level  low/med): LOW__ Date Received: 12/09/92
% Solids: 0.0
Concentration Units (ug/L or mg/kKg dry weight): UG/L_
| | | N
CAS No. | Analyte |Concentration|C Q M|
: - |
7429-90-5 iAluminum_ _ NR
7440-36~0 |Antimony_!{___ = 60.0[U P_
7440-38-2 !Arsenic__|___  10.0|Ul__ F_
7440-39-3 |Barium _ NR
7440-41-7 |Beryllium 5.0|U P_
‘ 7440-43-9 |Cadmium__ s.olulT___|p_
7440-70-2 (Calcium__ _ NR
7440-47-3 |Chromium_|{__ _  10.0|U P_
7440-48~-4 |Cobalt _ NR
7440-~50~8 |Copper 25.0(U P_
7439~-89~-6 ,Iron —- NR
7439-92-1 |Lead 3.0(U| __ F_
7439-95-4 |Magnesium _ NR
7439-96-5 |Manganese _ NR
7439-97-6 \Mercury___ 0.20]U0 AV
7440-02-0 |Nickel 40.010 P_
7440-09-7 |Potassium _ NR y
7782-49-2 |Selenium_ 5.0l0}___ F_
7440-22-4 |Silver 10.01U P_
7440-23-5 |Sodium _ NR
7440-28-0 !Thallium_ 10.0|U| __ F_
7440-62-2 |Vanadium_ - NR
7440-66-6 !Zinc , 20.0\|U P_
5955-70-0 {Cyanide__i l_ NR
'- . |- |
Color =Zefore: Clarity Before: Texture: o
Color ifter: Clarity after: Artifacts:
— e f’-/‘/\‘ P e B
‘ Comments: NN 2’({,_ L(‘B
FORM I - IN

ILMO2



. C.S5. EPA - CLP
1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET
. 100114
Lab Name: SOUND_ANALYTICAL_SERVICES Contract: T109210031
Lab Ccde: Case No.: SAS No.: 28636_ SDG No.: E&E____
Matrix (soil/water): WATER Lab Sample ID: 28636-1___
Level "low/med): LOW___ Date Received: 12/09/92
% Solids: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. E Analyte |Concentration|C Q iM

7429-90-5 iAluminum_: : [NR|

7440-36~-0 .Antimony_ 60.01U P_

7440-38-2 |Arsenic__ 10.0(U0}__ F_

7440-39-3 |Barium _ NR

7440-41-7 |Beryllium 5.0|U P_

‘ 7440-43-9 |Cadmium__ 5.0(U|3 P_

7440-70~-2 |Calcium___ _ NR

7440-47-3 |Chromium_ 80.1]|_ P_

7440-48-4 |Cobalt _ NR

7440-50-8 |Copper 25.0|U0 P_

7439-89-6 {Iron _ NR/|

7439-92-1 {Lead 3.0|U F_|

7439-95-4 |Magnesium _ NR

7439-96-5 |Manganese _ NR .

7439-97-6 |Mercury___ . 0.20 AV |

7440-02-0 |Nickel ! 72.6|_ P_|

7440-09-7 Potassium| _ ‘NR|

7782-49-2 :Selenium_ s.0|U|__ [ F_|

7440-22-4 ESilver 10.01U0 Ip_1

7440-23-5 |Sodium | |NR|

7440-28-0 |Thallium_ 10.0{U|__ IF_

7440-62-2 |Vanadium_ _ | NR -

7440-66-6 |Zinc 106|_ lp_

5955-70-0 !Cvanide__: _ I NR |

| - | _ i
Color =efore: Clarity Before: Texture:
Color xfter: Clarity After: Artifacts:
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U.S.

EPA - CLP

1

INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

100115
Lab Name: SOUND_ANALYTICAL_SERVICES Contract: T1039210031 ’
Lab Cocqge: Case No.: SAS No.: 28636_ SDG No.: E&E____
Matrix (soil/water): WATER Lab Sample ID: 28636-15__
Level ' low/med): LOW___ Date Received: 12/09/92
% Solids: __0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L_
| N |
CAS No. i Analyte |ConcentrationiC! Q° M
1
7429-90-5 Aluminum_ L | NR
7440-36-0 |Antimony_ 60.01U IP_
7440-38-2 |Arsenic___ 10.0j0}__ __|F__
7440-39-3 (Barium - NR
7440-41-7 |Beryllium 5.0|0 P_
. 7440-43-9 |Cadmium__ 5.0|U|= P_
7440-~70-2 |Calcium___ _ NR
7440-47-3 |Chromium_ 10.0|U P_
7440-48-4 |Cobalt _ NR
7440-50-8 |Copper 29.0) _ P_
7439-89-6 |Iron b NR
7439-92-1 |Lead 5.8|_ F_
7439-95-4 Magnesium - NR
7439-96-5 |Manganese _| NR
7439-97-6 |Mercury___ 0.20(0} AV
7440-02-0 [Nickel __| 40.0|U]| P_
7440-09-7 |Potassium i :NR
7782-49-2 |Selenium_ 5.0|01 __ | F_
7440-22-4 |Silver 10.0|U| I1P_|
7440-23-5 |Sodium _| NR|
7440-28-0 |(Thallium_ 10.0 U!__ F_
7440-62-2 |Vanadium_ _{ NR
7440-66-6 ;Zinc 43.2__; P_
5955-70-0 |Cyanide__! Pt NR |
| ! | |
Color Zefore: Clarity Before: Texture: —
Color After: Clarity After: Artifacts:

. Comments:

-~

FORM I - 1IN

ILMOZ2.



Uu.s. EPA - CLP

1

INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

100116
Lab Name: SOUND_ANALYTICAL_SERVICES Contract: T109210031 !
Lab Ccae: Case No.: SAS No.: 28636__ SDG No.: E&E____
Matrix (soil/water): WATER Lab Sample ID: 28636-16___
Level | low/med): LOW__ Date Received: 12/09/92
% Solids: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L_
| |
tCAS No. Analyte 'Concentration|C Q M |
| . : - —
7429-90-5 Aluminum_ 1 NR |
7440-36-0 iAntimony_ 60.0|U P_|
7440-33-2 [Arsenic__ 10.0(0 __ __|F_|
7440-39-3 |Barium : - NR |
7440-41-7 |Berylliumy___ ____ 5.0|U P_
‘ 7440-43-9 |Cadmium__ 5.0|U|3 P_
7440-70-2 !Calcium__ _ NR
7440-47-3 ,Chromium_ 11.6|_ P_
7440-48-4 |Cobalt _ NR
7440-50-8 |Copper 25.0|U P_
7439-89-6 |Iron ; - NR
7439-92-1 iLead ! 5.3|_ F_
7439-95-4 Magnesium| — NR
7439-96-3 {Manganese| _ NR
7439-97-6 :Mercury_ ' 0.201U AV
7440-02-0 :Nickel i 40.01|U 'p_
7440-09-7 'Potassium| — | NR
7782-49=2 .Selenium_‘ 5.0]U| __ LF_|
7440-22-4 .Silver i 10.0|U P_:
7440-23-5 {Sodium___| - NR|
7440-28-0 {Thallium_| 10.0{U|__ F_|
7440-62-2 |vanadium_| _ NR|
7440-66-6 . Zinc \ 22.9|_ p_|
5955-70-0 'Cyanide__ - | 'NR |
s _| L1
Color =Zefore: Clarity Before: Texture:
Color after: Clarity after: artifacts:
N AN

T v

L

Z
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U.s.

INORGANIC ANALYSES DATA SHEET

Lab Name: SOUND_ANALYTICAL_SERVICES

Lab Code: " Case No.:
Matrix (soil/water): WATER
Level (low/med): LOW___
% Solids:- 0.0

Concentration Units

Color 2efore:

Color aAfter:

. Comments:

EPA - CLP

1

Contract: T109210031

SAS No.:

Lab Sample ID:

Date Received:

28636_

EPA SAMPLE NO.

100117

SDG No.:

(ug/L or mg/kg dry weight): UG/L_

CAS No.

|

Analyte [(Concentration|C Q
7429-90-5 |Aluminum_ -
7440-36-0 (Antimony_ 60.01{U
7440-38-2 |Arsenic__ |_ 10.0|U0}| __
7440-39-3 |Barium -
7440-41-7 |Beryllium 5.0|U
7440-43-9 |Cadmium___ 5.0|U
7440-70-2 |Calcium___ _
7440-47-3 |Chromium_ 980 | _
7440-48-4 |Cobalt —
7440-50-8 |Copper 46.6| __
7439-89-6 |Iron _
7439-92-1 |Lead 4.7 _
7439-95-4 |Magnesium| _
7439-96-5 |Manganese -
7439-97-6 |Mercury___ 0.201|U
7440-02-0 |Nickel 5971 __
7440-09-7 |Potassium _
7782-49-2 |Selenium_ 5.0|U
7440-22-4 Silver 10.0]U
7440-23-5 .Sodium -
7440-28-0 Thallium_ 10.0,0 -
7440-62-2 {Vanadium_
7440-66-6 |Zinc 25.91} _
5955-70-0 ;Cyanide___

i

Clarity Before:

Clarity After:

|
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Texture:
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Lab Name:

Lab Code:

Matrix (soil/water):

Level

0,

% Solids:

. Comments:

(low/med):

U.s.

EPA - CLP

1

INORGANIC ANALYSES DATA SHEET

SOUND_ANALYTICAL_SERVICES

Case No.:

LOW

SOIL_

68.8

Contract: 7T

SAS No.

109210031

: 28636_

Lab Sample ID:

Date Received:

EPA SAMPLE NO.

100118

SDG No.:

Concentration Units (ug/L or mg/kg dry weight): MG/KG

!

E&E_____

28636-8____

12/09/92

CAS No. Analyte jConcentration|C Q M
7429-90-5 {Aluminum_ _ NR
7440-36-0 |Antimony_ 2.11]0 P_
7440-38-2 |Arsenic__ 3.9 __ - ip_
7440-39-3 |Barium _ NR
7440-41-7 |Beryllium 0.18|U P_
7440-43-9 |Cadmium___ aARY P_
7440-70-2 {Calcium__ — NR
7440-47-3 |Chromium_ 12.3|7] P_
7440-48-4 |Cobalt — NR
7440-50-8 |Copper 19.4{X P_
7439~-89-6 |Iron _ NR
7439-92-1 |Lead 2.8 P_
7439-95-4 |Magnesium _ NR
7439-96-5 |Manganese NR
7439-97-6 |Mercury_ _ 0.12 AV
7440-02-0 |Nickel 18.8]_ P_
7440-09-7 |Potassium _ NR
7782-49-2 |Selenium_ 3.541U P_
7440-22-4 |Silver 0.72]|_ P_
7440-23-5 |Sodium _ NR
7440-28-0 |Thallium_ 5.3|U0|3C P_
7440-62-2 |Vanadium_ _ NR
7440-66-6 {Zinc 33.8|37 P_
5955-70-0 leanide__ _ I NR

_ I
Color Z2efore: Clarity Before: Texture:
Color After: Clarity After: Artifacts:
- e}
M 1-U95
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-Lab Name:

U.s.

EPA - CLP

1

INORGANIC ANALYSES DATA SHEET

SOUND_ANALYTICAL_SERVICES

Lab Code: Case No.:
Matrix (soil/water): SOIL_
Level (iow/med): LOW___
% Solids: _75.2

Color 3efore:

Color After:

‘ Comments:

Contract: T109210031

SAS No.:

28636_

EPA SAMPLE NO.

100119

SDG No.:

E&E

_Lab Sample ID: 28636-9___

Date Received: 12/09/92

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte -|Concentration Cl Q
7429-90-5 |[Aluminum_ _
7440-36-0 |Antimony_ 1.7410
7440-38-2 |Arsenic___ 3.8|J
7440-39-3 |Barium _
7440-41-7 |Beryllium 0.14|U
7440-43-9 |Cadmium___ Nolag
7440-70-2 |Calcium__ _
7440-47-3 |Chromium_ 13.9 |37
7440-48-4 |Cobalt _
7440-50-8 |Copper 19.3|X
7439-89-6 |Iron _
7439-92-1 !Lead 4.7|37
7439-95-4 |Magnesium _
7439-96-5 |Manganese _
7439-97-6 |Mercury__ 0.13|U0
7440-02-0 |Nickel I 13.5] _
7440-09-7 |Potassium _
7782-49-2 |Selenium_ 2.91U
7440-22-4 Silver 0.66|_
7440-23-5 |[Sodium _
7440-28-0 |Thallium_ 4a.3|U|3_
7440-62-2 |Vanadium_ _
7440-66-6 |Zinc ! 35.9|J]
5955-70-0 |Cyanide__: _
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‘ U.S. EPA - CLP
1 EPA SAMPLE. NO.
INORGANIC ANALYSES DATA SHEET
100120
Lab Name: SOQUND_ANALYTICAL_SERVICES Contract: T109210031
Lab Code: Case No.: SAS No.: 28636_ SDG No.: E&E

Matrix (soil/water): WATER Lab Sample ID:

Levei (low/med): LOW___

Date Received: 12/09/92

% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

28636-10__

Color

Color

‘ Comments:

CAS No.

Analiyte

tefore:

ConcentrationicC Q
7429-90-5 jAluminum_ -
7440-36-0 |Antimony_ 60.0|U
7440-38-2 |Arsenic___ 10.0(U L
7440-39-3 |Barium —
7440-41-7 |Beryllium 5.0|0
7440-43-9 |Cadmium__ 5.0|U
7440-70-2 |Calcium__ -
7440-47-3 |Chromium_ 10.01|0
7440-48-4 (Cobalt -
7440-50-8 |Copper 25.0(U
7439~-89-6 |Iron
7439-92-1 |Lead 3.0 .
7439-95-4 |Magnesium -
7439-96-5 |Manganese -
7439-97-6 |(Mercury_ 0.20]|0
7440-02-0 |Nickel 40.01U
7440-09-7 |Potassium -
7782-49-2 |Selenium_ 5.0{0 .
7440-22-4 |Silver 10.0(U0
7440-23-5 |Sodium _
7440-28-0 |(Thallium_ 10.0|U .
7440-62-2 |Vanadium_ -
7440-66-6 lZinc 20.0|U0
5955-70-0 !Cyanide_

+
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® ecology and environment, inc.

1500 FIRST INTERSTATE BUILDING, 993 THIRD AVENUE, SEATTLE, WASHINGTON 98104, TEL. (206) 624-9537
International Specialists in the Environment

&

MEMORANDUM
- DATE: January 26, 1993
TO: Dawn Hartley, Project Manager, E & E, Seattle, VA
FROM: Mark Woodke, TAT-Chemist, E & E, Seattle, mﬂ]ﬂ\/
THRU:: David Byers, TAT_Chemist, E & E, Seattle, waA N£ 1
SUBJ:

Chlorinated Pesticide/PCB Data Quality Assurance Review,
Northwvest Pipe and Casing, Clackamas, Oregon

REF: Project TDD: T10-9210-031 Analytical TDD: T10-9210-058
Project PAN: EOR-0201-SC Analytical PAN: EOR-0201-AB

The data quality assurance review of one soil sample collected from
the Northwest Pipe and Casing site in Clackamas, Oregon, has been
completed. Analysis for Chlorinated Pesticides/Polychlorinated Biphenyls

(EPA method 8080) was performed by Sound Analytical Services, Tacoma,
Washington.

The sample was numbered: T2100100

Data Qualifications:

I Sample Holding Time: Acceptable.

Sample T2100100 was collected 10-28-92, extracted on 11-10-92, and
analyzed on 11-13-92. The sample was within QC holding time criteria of

14 days between collection and extraction and 40 days between extraction
and analysis.

II Instrument Performance: Acceptable.

Peak resolution for all compounds was acceptable.

The surrogate
retention time shift was within QC limits.

ACVYCIed paper



III Calibration ' '
A. Initial Calibration: Satisfactory.

A six-point initial calibration was performed for each
pesticide of interest, with all % Relative Standard Deviation
(%*RSDs) within QC limits of < 20 %, except:

Date Column Compound % RSD QC Limits
11-12-92 DB-5 delta-BHC 23 % <20 %
11-12-92 DB-608 alpha-BHC 27 % <20 %
11-12-92 DB-608 delta-BHC 27 % <20 7%
11-12-92 DB-608 Heptachlor 37 % <20 7%
11-12-92 DB-608 4,4’ -DDT 22 % <20 %

Positive results and sample quantitation limits for the

initial calibration QC outliers were flagged as estimated
quantities (J).

A l-point calibration for each PCB of interest was performed.

B. Continuing Calibration: Not Performed.

A continuing calibration was not necessary as all analyses
vere performed within 12 hours of the initial calibration, except
the method blank. No action was taken based on method blank

analysis after the 12 hour time limit as no compounds vere detected
in the sample.

IV  Method Blank: Acceptable.

No contaminants were detected in any method blanks.

v Surrogate Recoveries: Acceptable.

All recoveries for decachlorobiphenyl and tetrachloro-meta-xylene
were within QC criteria.

VI Matrix Spike/Matrix Spike Duplicate: Satisfactory.

All matrix spike/matrix spike duplicate percent recoveries vere
within QC limits, except:

Sample Compound Recovery QC Limits
T2100100s 4,4’ -DDT 141 7 23 % - 134 %

No action was taken based on the MS/MSD QC outlier.



VII Field Duplicates: Not Applicable.

. VIII Compound Identification: Acceptable.

Compound identification, including dual column confirmation, was
acceptable.

IX Compound Quantitation and Reported Detection Limits: Acceptable.

Compound quanfitation vas acceptable.

X Overall Assessment of Data for Use

The overall usefulness of the data is based on the criteria

outlined in the OSWER Directive "National Functional Guidelines For
Organic Data Review" (June 1991).

Based upon the information provided, the data are acceptable for
use wvith the above stated data qualificartions.

Data Qualifiers and Definitions

J - The associated numerical value is an estimated quantity because the
reported concentrations were less than the contract required
detection limits or quality control criteria were not met.

U - The material was analyzed for but was not detected.

The associated
numerical value is the sample quantitation limit.



SOUND ANALYTICAL SERVICES, INC.

Ecology & Environment
Project: T109210031
Lab No. 28231

Page 3 of 5

December 31, 1992

Lab No. 28231-1 Client ID: T2100100

Organochlorine Pesticides and PCB’s Per EPA Method 8080
Date Extracted: 11-10-92
Date Analyzed: 11-13-92

Compound Concentration, mg/kg

Aldrin 0.001 U
a-BHC 0.001 |
b-BHC 0.001
g-BHC 0.001
y-BHC (Lindane) 0.001 [T
Chlordane (technical) 0.01
4,4’'-DDD 0.001
4,4’ -DLE 0.001
4,4’-DDT 0.001 |T
Dieldrin . 0.001
Endosulfan I 0.001
Endosulfan II 0.001
Endosulfan sulfate 0.001
Endrin 0.001
Endrin aldehyde : 0.001
Heptachlor 0.001 |J
Heptachlor epoxide 0.001
Endrin Ketone 0.001 |
Methoxychlor 0.002 |
Toxaphene 0.01 i
Aroclor 1016 0.001 |
Aroclor 1221 0.001 |
Aroclor 1232 0.001
Aroclor 1242 0.001
Aroclor 1248 0.001 \
Aroclor 1254 0.001 ‘
Aroclor 1260 _ 0.001 |
Aroclor 1262 : 0.001
Aroclor 1268 0.001 \l/

MW =261



| P ecology and environment, inc.

& 1500 FIRST INTERSTATE BUILDING, 999 THIRD AVENUE, SEATTLE, WASHINGTON 98104, TEL. (206) 624-9537
International Speciaiists in the Environment

MEMORANDUM

DATE: January 26, 1993

TO: Dawn Hartley, Project Managér, E & E, Seattle, VA
FROM: . Mark Woodke, TAT-Chemist, E & E, Seattle, WA 77)7/
THRU: David Byers. TAT-Chemist, E & E, Seattle, WA jﬁﬂgé%
SUBJ: Organic Data Quality Assurance Review, Northwvest Pipe and
Casing, Clackamas, Oregon

REF: Project TDD: T10-9210-031- Analytical TDD: T10-9210-058

Project PAN: EOR-0201-SC Analytical PAN: EOR-0202-AB
. The data quality assurance review of 2 soil samples collected from

the Northwest Pipe and Casing site in Clackamas, Oregon, has been
completed. Analysis for Semivolatile Organic Compounds (EPA method 8270)
vas performed by Sound Analytical Services, Tacoma, Washington.

The 2 samples were numbered: TZlOOlOO T2100101

Data Qualifications:

I Holding Time: Acceptable.

Sample T2100100 was collected 10-28-92. Sample T2100101 was
collected on 11-03-92. All samples were extracted on 11-11-92. All
samples wvere analyzed on 11-14-92. All samples were analyzed within QC

criteria of 14 days from collection to extraction and 40 days from
extraction to analysis.

II GC/MS Tuning: Acceptable.

All tuning check compound mass abundances and ratios were within
' contract-required limits for semivolatile analysis.

-2cvciea paper



ITI Calibration
A. Initial Calibration: Satisfactory.

All System Performance Check Compounds (SPCCs) were within
contract-required limits for the initial calibration with average
Relative Response Factors (RRFs) above 0.05 for semivolatiles. All
Calibration Check Compounds (CCCs) and non-CCCs were within
contract-required limits for the initial calibration with
% Relative Standard Deviations (RSDs) below 30 percent, except:

Date Compound %RSDs Associated Samples
11-13-92 Benzoic Acid 36.8 All
2,4-Dinitrophenol 37.2 All

No action was taken by the data reviewer as benzoic acid and
2,4-dinitrophenol were not detected in any sample.

B. Continuing Calibration: Satisfactory.

All CCCs were at or below the contract-required Relative
Percent Difference (RPD) limits of 25 for the semivolatile
continuing calibration. All compounds were at or above the
contract-required Relative Response Factor (RRF(50)) QC criteria.
All non-CCCs_had percent difference (%D) values for the continuing
calibration of less than or equal to 25 percent, except:

Assoc.
Date Time Compound %D QC Limits Samples
11-14-92 0831 Benzoic acid . 48.3 < 25 All
Pentachlorophenol 28.0 < 25
4-Nitrophenol 25.5 < 25

Positive results and sample quantitation limits for the continuing

calibration QC outliers were flagged as estimated quantities (J) in the
associated samples.

IV Method Blank: Satisfactory.

The following compound was detected in a method blank:

Concentration Associated
Blank Compound ug/Kg Samples
M. Blank Di-n-butylphthalate 190 All

Results for the compound detected in the blanks were flagged as not
detected (U) in the associated samples-if the amount detected in the

samples was less than 5 times the amount detected in the blank (10 times
for common contaminants).



V' Surrogate Recovery: Satisfactory.

All surrogate results met QC criteria, except:

Sample - Surrogate Recovery QC Limits
T2100101 Nitrobenzene 17 % 23 % - 110 7
2-Fluorobiphenyl 20 % 30 %2 - 115 %

Base/neutral positive results and sample quantitation limits for
sample T2100101 were flagged as estimated quantities (J).
VI Matrix Spike/Matrix Spike Duplicates: Acceptable.

All matrix spike/matrix spike duplicate (MS/MSD) results were

within QC limits. Sample T2100103, analyzed 12-14-92 and reported in a
different data validation package, was used as the MS/MSD sample for

this data group.
VII Internal Standards: Acceptable.

All internal standard results were within QC limits.
VIII Field Duplicates: Not Applicable.

IX Overall Assessment of Data for Use
The overall usefulness of the data is based on the criteria

outlined in the OSWER Directive "National Functional Guideline for
Organic Data Review" (June 1991).

Based upon the information provided, the data are acceptable for
use wvith the above stated data qualifications.

Data Qualifiers and Definitions

J - The associated numerical value is an estimated quantity because the
reported concentrations wvere less than the contract required
detection limits or quality control criteria were not met.

U - The material was analyzed for but was not detected. The associated
numerical value is the sample quantitation limit.



1B | EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

‘ab Name:Sound Analytical Services Contract:T109210031 23171
~Lab Code:- Case No.:- SAS No.:- SDG No.:28231
Matrix: (soil/water) SOIL Lab Sample ID:28231-1

Sample wt/vol: 30.1 (g/ml) G. Lab File ID: S6777
Level: (low/med) LOW Date Received:11/04/92
$ Moisture: 15 decanted: (Y/N) N Date Extracted:11/11/92

Concentrated Extract Volume: 1000.0 (uL) Date Analyzed:11/14/92

Injection Volume: 1.0 (ulL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: 0.0
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
108-95~-2-—=—=———— Phenol 390.|U
111-44-§-—--——=-- Bis(2-cnloroathyl)ether ' 390. (0
95-57-8-————=—-—-- 2-Chlorophenol - 380.1U

- 54]1-73-]-=-=====--= 1,3-Dichlorobenzene 390. 1|0
106-46-7-—===——= 1,4-Dichlorobenzene 390. |0
. 100-51-6————-——— Benzyl alcohol 780.10
95-50-1--——--——--—-—- 1,2-Dichlorobenzene 390.{U
95-48-T7—==——=———— 2-Methyviphenol 390. 10
108-60-1--————-~-- 2,2 ' -oxybis(l-Chloropropane) 390.|U
106-44-5-—-=-——— 4-Methvliphenol 390.1|U
621-64-7-—--——--- N-Nitroso-di-n-propylamine 390.1U
67-72-1--——===———— Hexachloroethane 390. (U
9B8-9Y5-3-——-~——=—-—— Nitrobenzene 390. 11U
78-59-]~-——=———~— Isopnorone 390. (U0
88-75-5---—--—-—---2J-Nitropnenol 390. (U
105-67-9Y---=——-- 2,4-Dimethviphenol 390.|U
65-85-0-=-==~=~~--- Benzoic acid 2000, (U
111-971-1----——-—- bis(2-Chlorcethoxv)methane 390. U
120-83-2—-————---- 2,4-Dichlorophenol 390.1{U
120-82-1--—-—-—--- 1,2,4-Trichlorobenzene 390.10
91-20-3-——=—=——— Naphthalene , 390.|U
106-47-8-=——~~—=— 4-Chloroaniline 780. U
87-68-3-——~=~———— Hexachlorobutadiene 390.|U0
59-50-7-—==-=-———— 4-Chloro-3-methyiphenol 780.|U
§1-57-6--—-~~——- 2-Methvinaphthalene 390.|0
77-47-4§-—====——- Hexachlorocyclopentadiene 390. U
88-06-2-----—---- 2,4,6-Trichlorophenol 390.|U
95-95-4-——————-—— 2,4,5-Tricnlorophenol 390.|U
9]1-58B-7-—-=-———-~-— 2-Chloronapnthalene - 390. U
88-74-4--—---—--— 2-Nitroaniline 2000. 10U
131-11-3-==-~—-—-— Dimethviphthalate 390.1|U
208-96-8-——-—-—-—--— Acenapnthviene 390.1U
‘ 606-20-2-———~==-—-~ 2,6-Dinlitrotoluene 390. 10

my LTS
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_ 1C _ EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

.ab Name:Sound Analytical Services Contract:T109210031 23171
Lab Code:- Case No.:- SAS No.:- SDG No.:28231
Matrix: (soil/water) SOIL : Lab Sample ID:28231-1
Sample wt/vol: 30.1 (g/ml) G Lab File ID: S6777
Level: (low/med) LOW Date Received:11/04/92
$ Moisture: 15 decanted: (Y/N) N Date Extracted:11/11/92

Concentrated Extract Volume: 1000.0 (uL) Date Analyzed:11/14/92

Injection Volume: 1.0 (ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: 0.0
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
99-09-2-=—--—=—— 3-Nitroaniline 2000. U
B83-32-9-—-——————- Acenaphthene 390. (0
51-28-5-—--—-————-— 2,4-Dinitrophenol 2000. U
100-02-7T-—====—- 4-Nitrophenol 2000. |07
132-64~-9--—————— Dibenzofuran 390. (U

‘ 121-14-2-——-=--- 7,4-Dinitrotoluene 390. |0
84-66-2-—====——- Diethylphthalate 390.1|T
7005-72-3-=-—--—-—- 4-Chlorophenvl-phenylether 390.|U
86—-73-]—===——=—=— Fluorene 390.|U
100-01l-6--=--—-—- 4-Nitroaniline 2000. U
534-52-1--——--—-- 4,6-Dinitro-2-methyviphenol 2000. |0
86-30-6-——=—~--—-- N-Nitrosodiphenylamine(1l) 390. (U
101-55-3-----——-— 4-Bromophenvl-phenviether 390. |0
118-74-1-=-==——-—- Hexachlorobenzene ' 390.10
87-86-5-———=————~ Pentachlorophenol 2000. |UT
85-01l-B=-====——-- Phenanthrene 390.|U
120-12-7-————--—- Anthracene ' 390.({U
84-74-2-——=-—-—-——— Di-n-butyiphthalate 130.|Q J
206-44-0-—-—------ Fluoranthene 390.1|U
0 129-00-0--=—-=---- Pyrene 390.|U
85-68-7T-———=————-— Butyibenzylphthalate 390.{U
91-94-1---—-————- 3,3’'-Dichlorobenzidine 780. U
56-55-3—==~=———— Benzo(a)anthracene 390.|U
218-01-9-—-—-==--- Chrysene 390.{U
117-81-7--——--—- bis(2-Ethyihexvl)phthalate 160. J
117-84-0-----—-——- Di-n-octviphthalate 390.10
205-99-2---——---- Benzo(b)fluoranthene 390. 1|0
207-08-9-----—--—- Benzo(k)fluoranthene 390.10
50-32-8-=-=-====—- Benzo(a)pyrene 390.10
193-39-5-—----—-- Indeno(l,2,3-cd)pyrene 390. 1|0
53-70-3--—--——---- Dibenz(a,h)anthracene 390.|U
191~-24-2--———--—- Benzo(qg,h,l1)perviene 390.10

. (1) - Cannot be separated from Diphenylamine

A LT

FORM I SV-2 3/90




1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

‘ab Name:Sound Analytical Services Contract:T109210031 23172
Lab Ccde:- Case No.:- SAS No.:- SDG No.:2l8231
Matrix: {soil/water) SOIL Lab Sample ID:28231-2
Sample wt/vol: 30.3 (g/ml) G Lab File ID: S6779
Level: (low/med) LOW ' Date Received:11/04/92
% Moisture: 28 decanted: (Y/N) N Date Extracted:11/11/92

Concentrated Extract Volume: 1000.0 (ulL) Date Analyzed:11/14/92

Injection Volume: 1.0 (uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: 0.0
CONCENTRATION UNITS:
CAS NO. COMPQOUND (ug/L or ug/Kg) UG/KG Q
108-95-2-=--——--- Phenol 460. U
~I111-44-4--———---- Bis(2-chloroethyl)ether 460. U3
g5-57-8————————-— 2-Chlorophenol 460. (U
5471-73-1--————-—-- 1,3-Dichlorobenzene 460. Uy
106-46-7--—————- 1,4-Dichlorobenzene 460. U3
. 100-51-6--—~———-— Benzyl alcohol 920.|U
95-50-1-=-===-=——- 1,2-Dichlorobenzene 460. |UJ
95-4J8-7—==-—=—---—- 2-Methyiphenol 460.|U
108-60-1-——-==-=-- 2,2'-oxybis(l-Chloropropane) 460.1U T
106-44-5-——-—-——— 4-Methylphenol ' 460.|U
621-64-7-—-——~—-—=- N-Nitroso-di-n-propylamine 460. |0
67-72-1-=====——— Hexachloroethane 460.1UF
§8-95-3-—==—=——-— Nitropbenzene 460. |UT
78-58-1-———---~- Isopnorone 360.|03
88-75-5-—-—-===——- 2-Nitrophenol 460.{U
105-67-9-—--———-~ 2,4-Dimethyiphenol 460. (U
65-85-0-——---—---- Benzoic acid 2300.{UT
{iT-91-1---~-—--- pis(2-Chlorocethoxv)methane 460.{UT
120-83-2-—-—-—==-—~ 2,4~-Dichlorophenol 460.10
120-82-1--—==--—- 1,2,4-Trichlorobenzene 460.{UJ
91-20-3--——===---- Napnthalene 460.|1UT
106-47-8-——-——---—--- 4-Chloroaniline 920.{UT
87/-68-3-————-—-=-=—-— Hexachlorobutadiene 460.|U T
59-50-7-—-=-—-~——= 4-Chloro-3-methyiphenol 920.{U
91-57-6---—-—----~ 2-Methvinaphthalene 460. 10T
T7-d7-d—-=====——— Hexacnlorocvclopentadiene 460. |UT
88-06-2-—-—-—-—-—---— 2,4,6-Trichlorophenol 460. (U
G5 -GH~d=-=-——==—-—— 2,3,5-Trichloropnenol 460.|U
91-58-7—-—-————-—— 2-Chloronaphthalene 460. |UJ
BB—/4-4-———=--———- 2-Nitroaniline 2300. (U
131-11-3-————~- --Dimethyiphthalate 460.1U
208-96-8-———-—-—-- Acenapnthvlene 460.:U
‘ E06-20-2--——---~- 2,6-Dinitrotoluene 360. |0V

e

~
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1C

EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Qb Name:Sound Analytical Services Contract:T109210031

231-2

Lab Code: - Case No.:- SAS No.:- SDG No.:28231

Matrix: (soil/water) SOIL

Sample wt/vol: 30.3 (g/ml) G
Level: (low/med) LOW

% Moisture: 28 decanted: (Y/N) N

Concentrated Extract Volume: 1000.0 (uL)

Lab Sample ID:28231-2
Lab File ID: S6779
Date Received:11/04/92
Date Extracted:11/11/92
Date Analyzed:11/14/92

Injection Volume: 1.0 (ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: 0.0
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
99-09-2-———==——— 3-Nitroaniline 2300. |UT
83-32-9-——-—-=——=- Acenapnhthene 460. [UJT
51-28-5~-=-—~—===-— 2,4-Dinitrophenol 2300. (U
100-02-7=-====——— 4-Nitrophenol 2300. {UT
132-64-9-———=--——-- Dibenzofuran 460. |UY

. 121-14-2-———————— 2,4-Dinitrotoluene 360. 1|0
84-66-2-——-—————- Diethvliphthalate 460. |U
7005-72-3-=-=--——--— 4-Chlorophenvl-phenylether 460. U
86-73-7T-—~=————- Fluorene 460.|U
100-01-6—-——————~ 4-Nitroaniline 2300.]0
534-52-1-————=——- 4,6-Dinitro-Z2-methylilphenol 2300.1U
86-30-6——~====—-— N-Nitrosodiphenviamine(l) 460. |UT
101-55-3--=-==---- 4 -Bromophenv!-phenviether - 460.{UT
118-74-1--—-——----- Hexachlorobenzene 460. |UTF
B7-86~5=———————— Pentachlorophenol 2300. |{UJ
85-01-8=-=-—====—- Phenanthrene 460. (U0
120-12-7-=-=———-—— Anthracene 460. |UT
g4-74-2-—————-——-— Di-n-butyiphthalate 440. (U J
206-44-0—-—-=—=~==- Fluoranthene 460.|U
129-00-0--—-——-—-——- Pyrene 460. |U
85-68-7T-———==——— Butyibenzyiphthalate 460.{U
91-94-1-—-=-—-~==--— 3,3’-Dichlorobenzidine 920. |U
56-55-3-=-=—====- Benzo(a)anthracene 460.|U
218-01-9---——-—-—- Chrysene 460.
117-81-7T-——~-~~~ pis(2-Ethvihexyl)phthalate 640.
117-84-0-——~----- Di-n-octyviphthalate 460.|U
205-99-2--———-—- Benzo(b)fluoranthene 460.|U
207-08-9--—-—-—---—- Benzo(k)fluoranthene 460.|U
50-32-8~—-====—~—-= Benzo(a)pyrene 460.10
193-39-5-——————— Indeno(1l,2,3-cd)pyrene 460.|U
$3-70-3-—-===-=—-—-— Dibenz({a,h)anthracene 460. 1|0
191-24-2-——--——- Benzo(g,h,l1)perylene 460. U

‘ (1) - Cannot be separated from Diphenylamine /mw' \ (?/E)/qv
! 1
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® ecology and environment, inc.

& 1500 FIRST INTERSTATE BUILDING, 999 THIRD AVENUE, SEATTLE, WASHINGTON 98104, TEL. (206) 624-9537
International Speciaiists in the Environment

MEMORANDUM
DATE: January 19, 1993
TO: Dawn Hartley, Project Manager, E & E, Seattle, WA
FROM: Mark Woodke, TAT-Chemist, E & E, Seattle, WA 4771‘
THRU: David Byers. TAT-Chemist, E & E, Seattle. WA we
SﬁBJ: Inorganic Data Quality Assurance Review, Northwest Pipe and
Casing, Clackamas, Oregon
REF: Project TDD: T10-9210-031 Analytical TDD: T10-9210-058
Project PAN: EOQR-0201-SC Analytical PAN: EOR-0202-AB

The data quality assurance review of 2 soil samples collected from
the Northwest Pipe and Casing site in Clackamas, Oregon, has been
‘ completed. Analysis for Priority Pollutant Metals (EPA 6000 and 7000

series methods) was performed by Sound Analytical Services, Tacoma,
Vashington.

The 2 samples were numbered: T2100102 T2100103

Data Qualifications:

I Sample Holding Time: Acceptable.

The samples met QC holding time criteria. Sample T2100102 was
collected 11-08-92. Sample T2100103 was collected 11-13-92. All analyses
were performed on or before 12-01-92, therefore meeting QC criteria of
less than 28 days between sampling and mercury analvsis and less than 6
months between sampling and analysis for all other metals.

11 Calibration

A. Initial Calibration and Calibration Verification: Acceptable.

All mercury results were within the control limits of 80 to

120 percent of the true values. All ICP results were within the 90
‘ to 110 percent control limits.

Tisve'eq cagcer



B. Continuing Calibration: Acceptable.
All mercury results were within the control limits of 80 to

120 percent of the true values. All ICP results were within the
control limits of 90 to 110 percent of the true values.

IIT Blanks: Satisfactory.

The following blanks contained elemental contamination above the
Instrument Detection Limit (IDL):

Blank Element Concentration IDL
ICB Manganese 17.9 ug/L 15 ug/L
CCB6 Barium 5.3 ug/L 5 ug/L
ICB = Initial Calibration Blank

CCB

Continuing Calibration Blank

Manganese and barium results were flagged as not detected (U) in
all samples if the amount detected in the samples was less than five
times the amount detected in the blanks.

IV Interference Check Sample Analysis: Satisfactory.

All parameters for the Interference Check Sample (ICS) were within
the control limit of 80 to 120 percent of the true values. Aluminum,
calcium, cobalt, iron, and magnesium results were not provided for the
ICSABF analysis. No action was taken based on ICS results as samples
results for the interferents (aluminum, calcium, iron, and magnesium)
vere not provided for comparison with the ICS results.

v Laboratory Control Sample Analysis: Acceptable.

All Laboratory Control Sample results were within QC limits of 80 -
120 percent.

Vi Specific Sample Results
A. Duplicate Sample Analysis: Acceptable.

For all sample values less than five times the CRDL, the
duplicate sample values were within 2 times the CRDL. The Relative
Percent Difference (RPD) values for the duplicate sample analysis
were within QC criteria of less than 20 percent for sample
values greater than five times the CRDL.



B. Spike Sample Analysis: Satisfactory.

All Matrix Spike recoveries for the elements analyzed were
within QC limits, except:

Sample Element Recovery QC Limits
T2100103S Arsenic 71.3 % 75% - 125%
T21001035S Lead 71.3 % 75% - 125%
T2100103S Selenium 71.3 % 75% - 125%
T2100103S Thallium 72.9 % 75% - 125%

Positive results and sample quantitation limits for arsenic,
lead, selenium, and thallium were flagged as estimated quantities
(J) in all samples.

C. Serial Dilution Analysis: Satisfactory.

All Serial Dilution results for the elements analyzed were
within QC limits, except:

Sample Element Difference QC Limits
T2100103L Barium 11.0 % <10 7%
T2100103L Chromium 13.5 % <10 %
T2100103L Zinc 12.1 7% <10 %

Positive barium, chromium, and zinc results were flagged as
estimated quantities (J) in all samples.

VII Overall Assessment of Data for Use

The overall usefulness of the data is based on the criteria
outlined in "Laboratory Data Validation Functional Guidelines for
Evaluating Inorganic Analyses".

Based upon the information provided, the data are acceptable for
use with the above stated data qualifications.

Data Qualifiers and Definitions

J - The associated numerical value is an estimated quantity because the
reported concentrations were less than the contract required detection
limits or quality control criteria were not met.

U - The material was analyzed for but was not detected. The associated
numerical value is the sample quantitation limit.



Lab Name:

Lab Code:

U.s.

SOUND_ANALYTICAL_SERVICES

Case No.:

Matrix (soil/water): SOIL_

Level (low/med):

% Solids:

Color Before:

Color After:

Comments:

_69.8

LOW

EPA - CLP

1

Contract:

SAS No.:

INORGANIC ANALYSES DATA SHEET

T109210031

28462_

EPA SAMPLE NO.

100102 ]

SDG No.: E&E____

Lab Sample ID: 28462-1__

Date Received: 12¥037?24qﬁ2'-
i

13/92

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte |Concentration|C Q
7429-90-5 |Aluminum_ _
7440~36-0 |Antimony_ 1.5|0)__
7440-38-2 {Arsenic__ 4.5
7440~39-3 |Bariun 82.5[L
7440-41-7 |Beryllium 0.33]_
7440-43-9 |Cadmium__ 1.8
7440-70-2 {Calcium__ -
7440~-47-3 {Chromium_ 18.1 31
7440-48-4 |Cobalt -
7440-50-8 |[Copper 41.9_
7439-89-6 |Iron _
7439-92-1 |Lead 2.5
7439-95-4 |Magnesiun -
7439~96-5 iManganese -
7439-97-6 |[Mercury__ -
7440-02-0 |Nickel 18.1|_
7440-09~7 }Potassiun _
7782-49-2 |Selenium_ 2.6 | U]
7440-22-4 [Silver 0.2610
7440~-23-5 |Sodium _
7440-28-0 |[Thallium_ 3.8|UQ]
7440-62-2 |Vanadium_ _
7440-66-6 |Zinc 40.1 T
5955-70-0 |Cyanide___ _

Clarity Before:

Clarity After:
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Lab Name:

Lab Code:

U.S’

INORGANIC ANALYSES DATA

SOUND_ANALYTICAL_SERVICES

Case No.:

Matrix (soil/water): SOIL_

Level (low/med):

% Solids:

Color Before:

Color After:

Comments:

_67.2

LOW

EPA - CLP

1l

SHEET

Contract: T109210031

SAS No.:

Lab Sample ID:

28462 _

EPA SAMPLE NO.

100103 ‘

SDG No.: E&E

28462~-2__

Date Received: 12,463/92

i /13 g

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte |Concentration|C Q
7429-90-5 [Aluminum_ -
7440-36-0 |Antimony_ l.6e|Uy___
7440-38-2 |Arsenic___ 4.7\T
7440-39-3 |Barium 77.4
7440-41-7 |Beryllium 0.28]|_
7440-43-9 |[Cadmium__ 1.1}_
7440-70-2 |Calcium__ —
7440-47-3 |Chromium_ 17.0
7440-48~4 |Cobalt -
7440-~50-8 |Copper 34.6|_
7439-89-6 |Iron -
7439-92-1 |Lead 2.9
7439-95-4 |Magnesium -
7439-96-5 |Manganese -
7439-97-6 |[Mercury___ -
7440-02-0 |Nickel 24.91_
7440-09-7 |Potassium -
7782-49-2 |Selenium_ 2.7|0 a
7440-22-4 |Silver 0.2710
7440-23-5 |Sodium 1.
7440-28-0 |[Thallium_ 4.01U0}9
7440-62-2 |(Vanadium_ -
7440-66-6 |Zinc 60.8 L
5955-70-0 |Cyanide__ _

Clarity Before:

Clarity After:

Artifacts:

“acycied cacer

FORM I - IN

eeoiogy and environmeni

ILMO2.1



U.S. EPA - CLP
1 EPA SAMPLE NO.
‘ INORGANIC ANALYSES DATA SHEET
100102
Lab Name: SOUND_ANALYTICAL_SERVICES Contract: T109210031 | _ [
Lab Code: Case No.: SAS No.: 28462_ SDG No.: E&E__ _
Matrix (soil/water): SOIL_ Lab Sample ID: 28462-1_
Level (low/med): LOW___ Date Received: 12/03/92
% Solids: _69.8

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte |Concentration|C Q M
7429-90-5 jAluminum_ - NR
7440-36-0 |Antimony_ - NR
7440-38-2 |Arsenic__ - NR
7440-39-3 |Barium - NR
7440-41-7 |Beryllium - NR
7440-43-9 |Cadmium__ - NR
7440-70-2 |Calcium___ - NR

‘ 7440~-47-3 |Chromium_ — NR
7440-48-4 |Cobalt - NR
7440-50-8 |Copper - NR
7439-89-6 |Iron — NR
7439-92-1 |Lead —_ NR
7439~95-4 |(Magnesium - NR
7439-96-5 |Manganese - NR
7439-97-6 |Mercury___ U AV
7440-02-0 |Nickel - NR
7440-09-7 |Potassium - NR
7782-49-2 |Selenium_ - NR
7440-22-4 |Silver - NR
7440-23-5 |[Sodium - NR
7440-28-0 {Thallium_ - NR
7440-62-2 |Vanadium_ - NR _
7440-66-6 |Zinc — NR ?JQ“H
5955-70-0 |Cyanide__ — NR [7ﬂr( i

Color Before: Clarity Before: Texture:

Color After: Clarity After: Artifacts:

Comments:

FORM I - IN
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Lab Name:

Lab Code:

Matrix (soil/water):

Level (low/med):

% Solids:

Color Before:

Color After:

Comments:

U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET
100103
SOUND_ANALYTICAL_SERVICES Contract: T109210031
Ccase No.: SAS No.: 28462_ SDG No.: E&E
SOIL_ Lab Sample ID: 28462-2
LOW___ Date Received: 12/03/92
_67.2

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte |[Concentration|C Q M
7429-90-5 |Aluminum_ - NR
7440-36-0 |Antimony_ - NR
7440-38-2 |Arsenic__ - NR
7440-39-3 |Barium - NR
7440-41-7 |Beryllium - NR
7440-43-9 |Cadmium__ - NR
7440-70~2 jCalcium___ - NR
7440-47-3 {Chromium_ - NR
7440-48-4 |Cobalt _ NR
7440-50-8 |Copper _ NR
7439-89-6 |Iron - NR
7439-92-1 |Lead - NR
7439-95-4 |Magnesium _ NR
7439-96~-5 |Manganese - NR
7439-97-6 |Mercury_ _ 0.111|0 AV
7440-02-0 |Nickel - NR
7440-09-7 {Potassium _ NR
7782-49-2 |Selenium_ _ NR
7440-22-4 |Silver _ NR
7440-23-5 |Sodiun _ NR
7440-28-0 |(Thallium__ _ NR
7440-62~2 |Vanadium_ - NR
7440-66-6 |Zinc _ NR N A |
5955-70-0 |Cyanide__ - NR /'/7{ﬂ'\*%?’q

Clarity Before:

Clarity After:

Texture:

Artifacts:
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ecology and environment,. inc.

. &) 1500 FIRST INTERSTATE BUILDING, 999 THIRD AVENUE, SEATTLE, WASHINGTON 98104, TEL. (206) 624-9537
International Specialists in the Environment

MEMORANDUM
DATE: January 19, 1293
TO: Dawn Hartley, Project Manager, E & E, Seattle, VA
FROM: Mark Woodke. TAT-Chemist, E & E. Seattle. UA/?77-?w//
THRU: -  David Byers, TAT-Chemist, E & E. Seattle, ‘JADPB .
SUBJ: Organic Data Quality Assurance Review, Northwest Pipe and
Casing, Clackamas, Oregon
REF: Project TDD: T10-9210-031 Analytical TDD: T10-9210-058
Project PAN: EOR-0201-SC Analytical PAN: EOR-0202-AB

The data quality assurance review of 2 soil samples collected from
the Northwest Pipe and Casing site in Clackamas, Oregon, has been
completed. Analysis for Semivolatile Organic Compounds (EPA method 8270)
was performed by Sound Analytical Services, Tacoma, Washington.

The 2 samples were numbered: T2100102 T2100103

Data Qualifications:

I Holding Time: Acceptable.
Sample T2100102 was collected 11-08-92 and sample T2100103 was
collected on 11-13-92. Both samples were extracted on 11-18-92., and

analyzed on 12-01-92. Both samples met QC criteria of 14 days from
collection to extraction and 40 days from extraction to analysis.

II GC/MS Tuning: Acceptable.

All tuning check compound mass abundances and ratios were within
contract-required limits for semivolatile analysis.

‘aCveled pacer



IITI Calibration
A. Initial Calibration: Satisfactory.

All System Performance Check Compounds (SPCCs) were within
contract-required limits for the initial calibration with average
Relative Response Factors (RRFs) above 0.05 for semivolatiles. All
Calibration Check Compounds (CCCs) and non-CCCs were within
contract-required limits for the initial calibration with
% Relative Standard Deviations (RSDs) below 30 percent, except:

Date Compound %RSDs Associated Samples
11-18-92 Benzoic Acid 36.9 All
2,4-Dinitrophenol 37.2 All

No action was taken by the data reviewer as benzoic acid and
2,4-dinitrophenol were not detected in any sample.

B. Continuing Calibration: Satisfactory.

All CCCs were at or below the contract-required Relative
Percent Difference (RPD) limits of 25 for the semivolatile
continuing calibration. All compounds were at or above the
contract-required Relative Response Factor (RRF(S50)) QC criteria.
All non-CCCs had percent difference (%D) values for the continuing
calibration of less than or equal to 25 percent, except:

. Assoc.
Date Time Compound %D QC Limits Samples
12-01-92 1921 1,4-Dichlorobenzene 67.5 < 25 All
' + 1921 Nitrobenzene 36.6 < 25
1921 bis(2-chloroethoxy)methane 62.7 < 25

Sample quantitation limits for the continuing calibration QC

outliers were flagged as estimated quantities (J) in the associated
samples.

IV  Method Blank: Satisfactory.

The following compound was detected in a method blank:

Concentration Associated
Blank Compound ug/Kg Samples
M. Blank Di-n~butylphthalate 810 All

Results for the compound detected in the blanks were flagged as not
detected (U) in .the associated samples if the amount detected in the

samples was less than 5 times the amount detected in the blank (10 times
for common contaminants).



v Surrogate Recovery: Acceptable.

All surrogate results met QC criteria.

VI  Matrix Spike/Matrix Spike Duplicates: Acceptable.

All matrix spike/matrix spike duplicate results were within QC
limits.
VII Internal Standards: Acceptable.

All internal standard results were within QC limits.
VIII Field Duplicates: Not Applicable.

IX Overall Assessment of Data -for Use

The overall usefulness of the data is based on the criteria
outlined in the OSWER Directive "National Functional Guideline for
Organic Data Review" (June 1991).

Based upon the information provided, the data are acceptable for
use with the above stated data qualifications.

Data Qualifiers and Definitions

J - The associated numerical value is an estimated quantity because the
reported concentrations were less than the contract required
detection limits or quality control criteria were not met.

U - The material was analyzed for but was not detected.

The associated
numerical value is the sample quantitation limit.



SOUND ANALYTICAL SERVICES, INC.

Ecology & Environment
Project: T109210031
Lab No. 28462

Page 3 of 13

December 14, 1992
Lab No. 28462-1 Client ID: T2100102
Semivolatile Organics Per EPA SW-846 Method 8270
Date Extracted: 11-18-92
Date Analyzed: 12-1-92
Concentration
Compound ug/kg
Phenol 460 U
bis(2-Chloroethyl) ether 460
2-Chlorophenol 460
l1,3-Dichlorocbenzene 460
1,4-Dichlorobenzene 460 | J
Benzyl Alcohol 930
1,2-Dichlorobenzene 460
2-Methylphenol 460
bis(2-Chloroisopropyl)ether 460
4-Methylphenol 460
N-Nitroso-Di-N-propylamine 460
Hexachloroethane 460
Nitrobenzene 460 | J
Isophorone 160
2-Nitrophenol 460
2,4-Dimethylphenol 460
Benzoic Acid 2,300
bis(2-Chloroethoxy)methane 460 | J
2,4-Dichlorophenol 460
1,2,4-Trichlorobenzene 460
Naphthalene 460
4-Chloroaniline 930
Hexachlorobutadiene 450‘b
4-Chloro-3-methylphenol 930

A H

Continued

renfogy and environment

1is report & iasued solely for the wse o1 {HEPeRIR S company o whom i is addressed. This tab Y accepts respousibility only (or the due of anaiveis tn accordance with -
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SOUND ANALYTICAL SERVICES, INC.

Ecology & Environment
Project: T109210031
Page 4 of 13

Lab No. 28462
December 14, 1992

Lab No. 28462-1 Client ID: T2100102
EPA Method 8270 Continued

Concentration
Compound ug/kg
2-Methylnaphthalene : 460U
Hexachlorocyclopentadiene : 460
2,4,6-Trichlorophenol 460
2,4,5-Trichlorophenol 460
2-Chloronaphthalene 460
2-Nitroaniline 2,300
Dimethyl phthalate 460

‘ Acenaphthylene 460
2,6-Dinitrotoluene 460
3-Nitroaniline : 2,300
Acenaphthene 460
2,4-Dinitrophenol ' 2,300
4-Nitrophenol 2,300
Dibenzofuran 460
2,4-Dinitrotoluene : 460
Diethylphthalate 460
4-Chlorophenyl phenyl ether 460
Fluorene 460
4-Nitrcaniline 2,300
4,6-Dinitro-2-methylphenol 2,300
N-Nitrosodiphenylamine 460
4-Bromophenyl phenyl ether 460
Hexachlorobenzene 460
Pentachlorophenol 2,300
Phenanthrene 460
Anthracene ' a60 VY
Di-n-butylphthalate 1,400 U

g HI
®

Continued
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SOUND ANALYTICAL SERVICES, INC.

Ecology & Environment
Project: T109210031
Page 5 of 13

Lab No. 28462
December 14, 1992

Lab No. 28462-1

Client ID: T2100102

EPA Method 8270 Continued

Concentration
Compound ug/kq
Fluoranthene 460 (J
Pyrene 460
Butyl benzyl phthalate 460
3,3’-Dichlorobenzidine 930
Benzo(a)anthracene 460
Chrysene 460
bis(2-ethylhexyl)phthalate 600
Di-n-octyl phthalate 460 )
Benzo(b)fluoranthene 460
Benzo(k)fluoranthene 460
Benzo(a)pyrene 460
Indeno(1l,2,3-cd)pyrene 460
Dibenz(a,h)anthracene 460 /7nn
Benzo(g,h,i)perylene 460

a4Y
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SOUND ANALYTICAL SERVICES, INC.

Ecoloqgy & Environment
Project: T109210031
Lab No. 28462

Page 9 of 13
December 14, 1992

Lab No. 28462-2 Client ID: T2100103

Semivolatile Organics Per EPA SW-846 Method 8270
Date Extracted: 11-18-92
Date Analyzed: 12-1-92

Concentration
Compound ug/kg
Phenol 490V
bis(2-Chloroethyl) ether 490 |
2~-Chlorophenol 490
1,3-Dichlorobenzene 490
‘ 1,4—Dichlorobenzene _ 490 |J
Benzyl Alcohol 980
l1,2-Dichlorobenzene 490
2-Methylphenol 490
bis(2-Chloroisopropyl)ether 490
4-Methylphenol 490
N-Nitroso-Di-N-propylamine 4390
Hexachloroethane 490
Nitrobenzene 490 |TJ
Isophorone 490
2-Nitrophenocl : 490
2,4-Dimethylphenol _ 490
Benzoic Acid 2,500
bis(2-Chloroethoxy)methane 490 J
2,4-Dichlorophenol 490
1,2,4-Trichlorobenzene 490
Naphthalene 490
4-Chlorcaniline 980
Hexachlorobutadiene 490
4-Chloro-3-methylphenol 980 ¢

I H9AD
. : Conf.inue;l

This report i issued solely {of the use @ g PessaR or company 1o whom it is addressed. This laboratory accrpts responsibility only for tse UM Sertnk B G MNE in accordance with
industry scoepuable practice. [n oo event shall Sound Analytical Services, Inc. or nts employees be responsible for comequential ot special damages in any kind 5t in any amount.



SOUND ANALYTICAL SERVICES, INC.

Ecology & Environment
Project: T109210031
Page 10 of 13

Lab No. 28462
December 14, 1992

‘Lab No. 28462-2 Client ID:

T2100103
EPA Method 8270 Continued
Concentration

Compound ug/kg
2-Methylnaphthalene 490U
Hexachlorocyclopentadiene 490
2,4,6-Trichlorophenol 490
2,4,5-Trichlorophenol 490
2-Chloronaphthalene 490
2-Nitroaniline _ 2,500
Dimethyl phthalate 490

‘ Acenaphthylene 490
2,6-Dinitrotoluene 490
3-Nitroaniline 2,500
Acenaphthene 490
2,4-Dinitrophenol : 2,500
4-Nitrophenol 2,500
Dibenzofuran 490
2,4-Dinitrotoluene 490
Diethylphthalate 490
4-Chlorophenyl phenyl ether 490
Fluorene 490
4-Nitroaniline 2,500
4,6-Dinitro-2-methylphenol 2,500
N-Nitrosodiphenylamine : 490
4-Bromophenyl phenyl ether 490
Hexachlorobenzene 490
Pentachlorophenol 2,500
Phenanthrene 490
Anthracene . 490V
Di-n-butylphthalate 1,400 U

M -0y
{ T g
‘ Continued .
This report is issued solely for the o€ o€ W8 PRl or company to whom &t is sdd d. This lab

ry accepcs resp _mﬂkyowbr&'wwm"&m" Al in accordance with

:ndustry scceptable practice. In no event shall Sound Analyticai Services, Inc. or its empioyees be respomsible for consequential or special damages in any kind or in say amount.




SOUND ANALYTICAL SERVICES, INC.

Ecology & Environment
Project: T109210031
Page 11 of 13

Lab No. 28462
December 14, 1992

Lab No. 28462-2 Client ID:

T2100103

EPA Method 8270 Continued
Concentration

Compound ug/kq
Fluoranthene 490 Y
Pyrene 490
Butyl benzyl phthalate 490
3,3’-Dichlorobenzidine 980
Benzo(a)anthracene 490
Chrysene ' 490"
bis(2-ethylhexyl)phthalate 540
Di-n-octyl phthalate 490l
Benzo(b)fluoranthene : 490
Benzo(k)fluoranthene 490
Benzo(a)pyrene 490
Indeno(1l,2,3-cd)pyrene : 490 .
Dibenz(a,h)anthracene 490 “r144443
Benzo(g,h,i)perylene 490V :

racvcied paper crology and environment



® ecology and environment, inc.

& 1500 FIRST INTERSTATE BUILDING, 999 THIRD AVENUE, SEATTLE. WASHINGTON 98104, TEL. (206) 624-3537
International Specialists in the Environment

MEMORANDUM
DATE: February 4, 1993
TO: Dawn Hartley, Project Manager, E & E, Seattle, WA

FROM: Mark Woodke. TAT-Chemist, E & E. Seattle, WA ?ﬁ?‘/

THRU: David Byvers. TAT-Chemist, E & E. Seattle., %A Z:ﬁaég

SUBJ: Organic Data Quality Assurance Review, Northwest Pipe and
Casing, Clackamas,_Otegon

REF: Project TDD: T10-9210-031 ' Analytical TDD: T10-9210-058
Project PAN: EORfOZOl—SC Analytical PAN: EOR-0202-AB

The data quality assurance review of 1 water sample collected from
the Northwest Pipe and Casing site in Clackamas, Oregon, has been
completed. Analysis for Total Organic Carbon (EPA method 415.1) was
performed by Sound Analytical Services, Tacoma. Vashington.

The sample was numbered: T2100120

Data Qualifications:

I Holding Time: Acceptable.

Sample T2100120 was collected 11-20-92, and was extracted and
analyzed on 12-02-92. The method states to analyze the sample as soon as
possible after collection. No action was taken based on the 12 days
betveen collection and analysis as the sample was preserved properly and
was Kept at 4 degrees celsius from collection until analvsis.

II Calibration: :cceptable.

A two-point calibration vas performed prior <o sample analysis,
with all results acceptable in the reviewers’ proressional judgment.

racveieg onacer



III Method Blank: Acceptable.

No organic carbon was detected in the method blank.

IV Matrix Spike/Matrix Spike Duplicates: Acceptable.

The matrix spike/matrix spike duplicate recoveries were both 90 %,
wvhich is acceptable in the reviewers’ professional judgment.

Y Duplicates: Acceptable.

The duplicate Relative Percent Difference was 11 %, which is
acceptable in the reviewers’ professional judgment.
Vi Overall Assessment of Data for Use

The overall usefulness of the data is based on the criteria
outlined in the OSWER Directive "National Functional Guidelines for

Organic Data Review” (June 1991) and EPA Method 415.1.

Based upon the information provided, the data are acceptable for
use with the above stated data qualifications.

Data Qualifiers and Definitions

J - The associated numerical value is an estimated quantity because the
reported concentrations were less than the contract required
detection limits or quality control criteria were not met.

U - The material was analyzed for but was not detected. The associated
numerical value is the sample quantitation limit.



SOUND ANALYTICAL SERVICES, INC.

Ecology & Environment
Project: T109210031
Lab No. 28636

Page 56 of 94
December 21, 1992

Lab No. 28636-10 | Cclient ID: T2100120 (water)

Total Organic Carbon Per EPA Method 415.1
Date Extracted: 12-2-92
Date ‘Analyzed: 12-2-92

TOC 9 mg/L
| '/77(\ tx, C{i%
. ' - J
® et
1
Continued
This report is issued solely (or the use of the person or company to whom 1t is add d. This lab 1y accepts respoasibility only for the due performance of.ulyﬁ in accordance with
industry acceptable pracuce. In no event shail Sound Analvtical Services. inc. or its empioyees be responsibie for consequenual or special damages in anv kind or in any amount.




ecology and environment, Inc.

624-9537
£ WASHINGTON 98104, TEL. 1206)

ING. 999 THIRD AVENUE. SEATTLE,

‘ &] 1500 FIRST INTERS;I'ATE BUILD

International Specialists in the Environment

MEMORANDUM
DATE: February 11, 1993
TO: Dawn Hartley, Project Manager, E & E, Seattle, WA
FROM: Mark Woodke, TAT-Chemist, E & E, Seattle. UA'/777'77”‘
THRU: David Byers, TAT-Chemist, E & E, Seattle, VAiZ:ZZéB
SUBJ: Chlorinated Pesticide/PCB Data Quality Assurance Reviev,
Northvest Pipe and Casing, Clackamas, Oregon
REF: Project TDD: T10-9210-031 Analytical TDD: T10-9210-058
Project PAN: EOR-0201-SC Analytical PAN: EOR-0201-AB

The data quality assurance review of sixteen water and two soil
samples collected from the Northwest Pipe and Casing site in Clackamas,
Oregon, has been completed. Analysis for Chlorinated
Pesticides/Polychlorinated Biphenyls (EPA method 8080) was performed by
Sound Analytical Services, Tacoma, Washington.

. The samples vere numbered:
T2100104 T2100105 T2100106 T2100110
T2100111 T2100112 T2100113 T2100114
T2100115 T2100116 T2100117 T2100118(s0il)
T2100119(secil) T2100120 T2100121 T2100122
T2100123 T2100124

‘Data Qualifications:

I Sample Holding Time: Acceptable.

Samples T2100104 through T2100106 were collected 11-18-92. Samples
T2100110 through T2100117 were collected 11-19-92. Samples T2100118
through T2100120 and T2100124 vere collected 11-20-92. Samples T2100121
through T2100123 were collected 11-14-92. 4ll extractions were performed
on or before 11-25-92. 'All analyses were performed -on or before
12-02-92. The samples were within QC holding time criteria of 14 davs

between collection and extraction and 40 davs between extraction and
analysis.

I1 Instrument Performance: ~cceptable.

Peak resolution for all compounds wvas acceptable. The surrogate
retention time shift was within QC limits on at least one column for

' each sample.

recvcied paper



III

IV

Y%

Calibration
A. Initial Calibration: Acceptable.

A three-point initial calibration was performed for each
pesticide of interest, with all % Relative Standard Deviation
(%RSDs) within QC limits of < 15 %. A one-point initial calibration
vas performed for each PCB of interest.

B. Continuing Calibration: Satisfactory.

All continuing calibration results were within QC limits,
except:

Compound Column % Difference . QC Limits
Methoxychlor DB-608 16 7% <15 %

No action was taken by the data reviewver as the methoxychlor
difference on the DB-5 column was within QC limits and methoxychlor
was not detected in any of the samples.

Method Blank: Acceptable.

No contaminants were detected in any method blanks.

Surrogate Recoveries: Satisfactory.

All recoveries for decachlorobiphenyl(DCB) and

tetrachloro-meta-xylene(TCMX) were within QC criteria, except:

Sample Column Surrogate Recovery QC Limits
T2100104 DB-608 TCMX 44 % 60 %7 - 150 %
DB-608 DCB 55 % 60 % - 150 7%

No action was taken by the data reviewer as the surrogate results

on the DB-5 column were within QC limits.

VI

Matrix Spike/Matrix Spike Duplicate: Acceptable.

The matrix spike/matrix spike duplicate percent recoveries wvere

within QC limits.

VII

Field Duplicates: Not Applicable.

VIII Compound Identification: Acceptable.

Compound identification, including dual column confirmation, was

acceptable.



IX Compound Quantitation and Reported Detection Limits: Acceptable.
Compound quantitation was acceptable.

X Overall Assessment of Data for Use

The overall usefulness of the data is based on the criteria

outlined in the OSWER Directive "National Functional Guidelines For
Organic Data Review" (June 1991).

Based upon the information provided, the data are acceptable for
use with the above stated data qualifications.

Data Qualifiers and Definitions

J - The associated numerical value is an estimated quantity because the
reported concentrations were less than the contract required
detection limits or quality control criteria were not met.

U - The material was analyzed for but was not detected. The associated
numerical value is the sample quantitation limit.



SOUND ANALYTICAL SERVICES. INC.

Zcology & Environment
Project: T1098210031
_ab No. 28636
- ?age 6 of 9%
Decempber 21,

Zab No. 2863&-:% Client ID: T2100114 (water)

Organochlorine Pesticides and PCB’'s Fer EPA Method 8080
Date Extracted: 11-25-G62

Date Analyzed: 12-2-92
Zompound Concentration, ug/l
i3ldrin .01
z2-BHC 0.01 |
2-BHC 0.01 |
S-BHC 0.01 ]
v~-BHC {(Lindan=z; 0.01 |
Chlordane (tecnnical) 0.105
1,4’ -DDD 0.01 V
4,4 " -DDE 0.01
+,4"-DDT 0.01 .
. Dieldrin 0.01"
“ndosulfan I 0.01 .
Tndosulfan II 0.01 i
Zndosulfan suifate 0.01 ]
Zndrin .01~
Zndrin aldehyzs 0.01.
- Heptachlor 0.01°
=“eptachlcr sccxice c.01
Zndrin Ketone c.01
“ethoxvchlor 0.02 /7qqr/’
~“oxaphene 0.10 Z (
~rcclor 10158 J.10 A
Aroclor 1221 J.10 \/QL6fT§
Aroclor 1232 0.10 b
Aroclor 1242 J.10
Aroclor 1248 .10
~roclor L2%3% J.10
Arocler 1260 2.10
Aroclor 1252 Q.1
ifroclecr 12588 Q'lg‘/

continued

1S repont 15 issueq solefv {or the use Of the persoa or company 10 whom it s addressed. [his Laboratory accepts respoasioulity oaty fof the due performance of analysis in accordance with
Justry acceptaoie practice. In no event snau Souna Ananical Semices. lac or ity empioyees be r

4

ble (or c« juential of ¢ ida n agy kind or 1o any amount.



SOUND ANALYTICAL SERVICES. INC.

Zcology & Envircnment
“roject: T109210031
—_ab No. 286356

fage 12 of 94
_ecember 21, 19892

—_ab No. 28636-2 Client ID: T2100112 (water)

Organochlorine Pesticides and PCB’s Per EFA Xethod 8080
Date Extracted: 11-25-62

Date Analyzed: 12-2-52

Zompbound Concentration, g/l QL
tldrin 0.01 U/
2-BHC 0.01 ‘
>-BHC 0.01 \_
J-BHC 0.01 |
+~BHC (Lindane) 0.01 |
Chlordane (technical) 0.10
4,4 -DDD 0.01 ‘
+,4’-DDE 0.01 |

. 4,4’ -DDT 0.01
Dieldrin 0.01 ‘
Zndosulfan I 0.01 (
zZndosulfan II 0.01
Zndosulfan sulfate 0.01
Zndrin 0.01 !
Zndrin aldehvde 0.01
Zeptachlor 0.01
Zeptachlor epoxide, .01 .
Zndrin Ketone 2.01 ¢
Yethoxychlor 0.02 . /1ﬁ
Toxaphene 3.10 . ,/?;|
Aroclor 1016 0.10 -~
Aroclor 1221 0.10 \/:Zé,»q p
Aroclor 1232 2.10 i ’
Arocclor 1242 .10~
Aroclecr 1248 2.10
Aroclor 1254 .10
Aroclor 1260 .20 )
rroclcr 1262 2.10 /
~roclcr 125& 3.10‘//

Continuced

713 rEpON 18 msued solelv for the use of tbe Person or companv to wnOM 1t 1S addressed. This laboratory accrpts responsibuity onsv (or the due performance of Analyss i sccordance wr
‘Justry acceotaobe practice. (n no event sball Sound Anaivticai Serices Ine e

"o mammmim o -



SOUND ANALYTICAL SERVICES. INC.

Ecology & Environment
Project: T106210031
Lab No. 28635

Page 18 of 94
December 21, 1392

Lab No. 28636-3 Client ID: T2100113 (water)

Organochlcrine Pesticides and PCB's Per EPA Method 8080
Date Extracted: 11-25-92

Date Analyzed: 12-2-92
Compound Concentration, ug/}l
Aldrin o1 1/
a=-BHC .01
b-BHC .01
g-BHC

y~BHC (Lindane}
Chlordane (technical)

o)
0
0
0
0
0.10
4,4’ -DDD 0.01
4,4’ -DDE 0.01
4,4’ -DDT 0.01
Dieldrin 0.01
. Endosulfan I 0.01
Endosulfan I1I 0.01
Endosulfan sulfate 0.01
Endrin 0.01
Endrin aldehyd 0.01 |
Zeptachlor 2.01 !
Heptachlor ercxics 0.C1
Zndrin Ketone g.01
“Methoxychlor 0 02;
~Toxaohene 0.10 ! /yy]T(
Aroclor 1016 J.1
Aroclor 1221 0.1 0 i ?l(/’h
Aroclor 1232 0.10 | \/’
Aroclor 1242 0.10
Aroclor 1248 2.1C
Arcclor 1234 2.:0
~roclcr 12580 0.10
Arcclor 1282 C.10
arccler 1258 c_;Q\//

Continued

s repon 1§ ssueq soietv {Or the use of the person Of COMPANY (O WHOM 1t 1s addressed. This laboratory accepts respoasibility oaly for the due performance of 484l W accordance
1Justry acceptadbie practice. 1o 0o event shall Souna Apanvucat Semices. lac. or its

ployees be responsivle for qQ i or 5 id AT bind oo o0



SOUND ANALYTICAL SERVICES. INC.

Ecology & Envircnment
Project: T106210031
Lab No. 2
Page 24 of
December 21, -392

Lab No. 28635-4 Client ID: T2100104 (water)
Organochlorine Pesticides and PCB’'s Per ZPA Method 8080

Date Extracted: 11-25-%82

Date Analyzed: 12-2-92

Compounrd Concentration, ug/1l
Aldrin - | o.01 U
a-BHC 0.01 1§
h-BHC 0.01
g-BHC 0.01
y-BHC {Lindane): 0.01
Chlordane (tachnical) 0.10
4,4'-DDD 0.01
4,4'-DDE 0.01
4,4’ -DDT 0.01
Dieldrin 0.01
Endosulfan I 0.01
‘ Endosulfan I 0.01
Endosulfan sulizte 0.01
Endrin 0.01
Endrin aldehycs 0.01
Heptachlor 0.01
Heptachlor eccxide 0.01
Endrin Ketcne 0.01 !
Methoxychloer 0.02 //7n1r\
Toxaphene 0.10
Aroclor 1016 0.10 \‘ZLJQB
Aroclor 1221 0.106 - Ly °
Aroclor 1232 0.10 . '
Aroclor 1232 0.10
Arocleor 12Za8 0.10
Aroclor 1253 0.10
Arocior 12330 0.10
Aroclor 1252 0.10 /
Arcclcr 1238 .1 V

Continued

s report is ssued solely for the use of the persoa or compaay 10 whom 1t s addressed. This laboratory accepts respansibility oafy (of the due performance of analvsis 1o accorda
‘Justrv acceptabie practice. [n no event shall Soung AnaMicai Serces. fnc. or its employees be .

D bie for ct quental or special dAamAgCS 1 ANV irind ~= -



SOUND ANALYTICAL SERVICES. INC.

o2logy & Envircnment
oject: T109210031
b No. 28636

ge 30 of 94

cempber 21, 13232

Lyt u)
m Py

—_ab No. 28636-3 Client ID: T2100105 (water)

Organochlorine Pesticides and PCB’s Per EPA
Date Extracted: 11-25-%2
Date Analvyzed: 12-2-82

Method 8080

Zompoound

cecncentration, =g/l QoL
~:3drin .01 b/
2~32HC .01
=-BHC 01
c-BHC '

vw~-2HC (Lindane)
Zhlordane (technical)

10 I
1,4’ -DDD .01 |
1,4'-DDE ' .01

‘ i,4'-DDT 01 |
Dieldrin

Zndosulfan I
Zzndosulfan II

o1 !
Zndosulfan suifate . :
Zndrin 01
Zndrin aldehvce .01
Zeptachlor

Zeptachlor ecoxide
Zndrin Ketone
Methoxychler
“oxaphene

2 v

(Jc;()L)(;C)(_‘)OCJC)(.)(‘_;()()C)C)OOC)OOOOOOOO(J(.)
e e e e e 5
’..4

Aroclor 1016 10 ‘ ‘z&/QE
Aroclor 1221 10 )" /
Arcclor 1232 i0 '
Aroclor 1242 10

Lrcclor 1z=8 10

Aroclor lzZi 10 ;

rrcclor 1280 10 '

trcclor 1282 iC ‘//

Lrocclor LZZE i0

-~ e =

L Nis repon s ssued soiery {0 the use ol Lbe person or company (0 whom It 18 addressed. This lab.

V 8CCODUS Tesg bility oaty for the due pertormance of analyss in accoraance with

ble for co 190 Ao | Aa i e bimd e i

ndustrv accepadie pracuce. in no event sball Suuna Anantical Services. {oc. or its empiovees be res




SOUND ANALYTICAL SERVICES. INC.

Zcology & Envircnment
Project: TI105210031
Lab No. 28636

Page 36 of 94
December 21, 1592

Lab No. Z8636-% Client IZ: T2100106 (water)

Organochlorine Pesticides and PCB’s Per ZZA Method 8080

Date Extracted: 11-25-%2Z
Date Analyzed: 12-2-92
Compound Concentration, wz/> POL
Aldrin 2.01 L/
a-BHC .01
p-BHC
g-BHC

y~BHC (Lindane)
Chlordane (technical)

.10
4,4’ -DDD .01
4,4'-DDE .01 !
4,4’-DDT .01 \
Dieldrin 01 \
Endosulfan I .01

. Endosulfan I1I .01 \
Endosulfan sulfate \
Endrin .01
Endrin aldehvds .01
Heptachlor

Heptachlor epoxide
Endrin Ketone

01
Methoxychlor 02 (MAYY.
Toxaphene 10
Aroclor 1016 10 \,:KB’C
Aroclor 1221 10 |
Aroclor 1232 10 -
Aroclor 1242 10 !
Aroclor 1218 1C
Aroclor 12%54 0
Arcclcr 1250 i0
Arccleor 1262 -
Arccior 1268

(._l'(_")()(")(_)OOOOC')()(.JC')OOOOOOOOOOOOO‘OO()
e e 4 e e s o
—

. Continued

his report 8 issued solelv for the use of the person or company (0 Whom « i addressed. This (ABOrStory accents responsibility oalv for 1be due performance of analysis w1 accordan
1dustrv acceptaple oractice. In no event shall Sound Anavtical Semices. [ae. o its emplovees be responsible for

jorw | damages 10 AnY Kind «r is ==



" Justry acceptapie practice. [n no event shall Sound Anatvtical Services. lac. or s emplovees be resp

SOUND ANALYTICAL SERVICES, INC.

Ecology & Environment
Project: T109210031
Lab No. 28636

- Page 42 of 94
December 21, 1592

Lab No. 28636-7 Client ID:

Organochlorine Pesticides and PCB's Per EDPA

Date Extracted: 11-25-92
Date Analyzed: 12-2-92

Comeound Concentration, ug/l

Aldrin

a-pHC

b-BHC

g-BHC

y—-BHC (Lindane)
Chlordane (technical)
4,4’ -DDD

4,4’ -DDE

4,4’ -DDT

Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin

Endrin aldehvyde
Heptachlor
Zeptachlor eroxide
Zndrin Ketone
Methoxychlor
Toxaphene

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
Aroclor 1262
Arcclor 1268

T2100117

Method 8080

Continued

.01
.01
.01
.01
.01~
.10
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.02
.10
.10
.10
.10
.10
.10
.10
.10
.10
.10

v

(water)

71 report © wsued soletv for the use of the person or company 10 WHom it is addressec. This laboratory scoeots respoasibulity oaly for the due performance of analysis ia accordan

ble for

ial of

—_— -



SOUND ANALYTICAL SERVICES. INC.

Zcology & Environment
Project: T108210031
Lab No. 28636

Page 48 of 94
Decempber 21, 1892

ab No. 28636-8 Client ID: T2100118 (scil)

Organochlorine Pesticides and PCB’s Per EPA Method 8080
Date Extracted: 11-25-92
Cate Analyzed: 12-2-92

Zompound Concentration, ma’/kg

Aldrin .001(/
a-BHC 001
D~-BHC 001 \
g-BHC

y~-BHC (Lindane)
Chlordane (technical)

010 {
4,4'-DDD 001
4,4’ -DDE 001
4,4’ -DDT 0ol
. Dieldrin

Zndosulfan I
Endosulfan I1I
Endosulfan sulfate

001
Zndrin 001
Indrin aldehvyce 001
Yeptachlor

“eptachlor epoxide

001
Tndrin Ketone 001 /:%quA
“lethoxychlor G02
Toxaphene

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclior 1260
Aroclor 1262
2roclicr 1268

|
318 ; i,

("(:()(J()()()OC)(.)(;(_)(_.;(;CJ(DOOOOOOOOOOO.U()
. . 5

o

p—

Continued

1S report 13 issued solety {Or the use of the person or company (0 Whom it 3 addressed. This laboratory accepts respoasibuity oalv (or the due pertormance of Analysis 0 accordance wit
-ustfy acceptaoie practice. In no event shail Sound Apanvtical Serces. [nc. or its empiovees be

bie for co naal or d. in anv Kind Ar in 2ame aemame




SOUND ANALYTICAL SERVICES. INC.

gcology &
Project:

Lab No. 2863¢
Page 54 of 94
December 21, .892

Lab No. 28636-%

Organochlcrine

Compound

Aldrin

a-BHC

b-BHC

g-BHC

y-BHC (Lindane)
Chlordane (teachnic
4,4’-DDD
4,4’'-DDE

4,4’ -DDT
Dieldrin
Endosulfan I
Endosulfan I1I

Client

I0:

T2100119

(soil)

Pesticides and PCB‘s Per EPA Method 8080

Date Extracted:
Date Analyzed:

concentration,

11-25-92
12-2-92

mg/kg

al)

Endosulfan suliate

Endrin

Endrin aldehvyde
Heptachlor
Heptachlor espcxide
Endrin Ketcne
Methoxychlor
Toxaphene

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Arcoclor 12354
Aroclor 1250
Aroclor 1262
Arccler 1268

to o
oy O O

001 U/

.001
.G01
.001
.001
.010
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.C01
.002 ~
.010
.010

.010
.010 !

Continued

.010 |
.C10
010
.010
.010
.C10 v

his repont 13 ssued soletv {Or the use of the peron or company (0 Whom it is addressed. This laboratory accepus respoasibility oaly for the due performance of ABANVES iy ACCOrdANC

adustry acceptabie praciice. in no event sball Sound Anatviical Services, [nc. or its emplovees be r o

tor

wl or

P

qQ

P

ges 0 anv kind oF v srw s



SOUND ANALYTICAL SERVICES, INC.

Ecology & Eavironment
Project: T109210031
Lab No. 2863¢

Page 60 of ¢4
December 21, 12392

Lab No. 28635-190

Organcchleorine Pesticides and PCB’'s Per ZIZPA Method 8080
Date Extracted: 11-25-%2

Date Analyzed: 12-2-~¢2

Compound Concentration, =z/1
Aldrin 0.01 L/
a-BHC 0.01
b~BHC 0.01
g-~BHC 0.01
y-BHC (Lindane) 0.01

. Chlordane (technical) 0.10
4,4'-DDD 0.01
4,4’ ~-DDE 0.01
4,4’ -DDT 0.01
Dieldrin 0.01
Endosulfan I 0.01
Endosulfan I:I 0.01
Endosulfan sulfzate 0.01
Endrin 0.01
Endrin aldehvds 0.01
Heptachlor 0.01 |
Heptachlor epcxide 0.01
Endrin Ketone 0.01 |
Methoxychlor 0.02
Toxapvhene .10 }
Aroclor 10156 0.10 |
Aroclor 1221 0.10 |
Aroclor 1232 0.10 ¢
Aroclor 1232 0.10 !
Aroclor 1248 0.10 '
Arocleor 1254 0.10
Aroclor 1260 0.10
Aroclor 1262 0.10 /
Aroclor 1268 0.10 \j

Continued

Client ID: T2100120 (water)

mr
ok

This repont 1 msued solety for 3¢ use of the persog Of COMPANY to whom « « addressed. This Laboratory accepts responsibility oaty (or the due performance of analysis ia accore

“austrv accrptable practice. In no event shall Sound Anahtical Serces. lac. or ts emplovees be responsibie (or cotsequential O toeCIAl CAIMAZES (0 ARV Findt == *-



SOUND ANALYTICAL SERVICES, INC.

Zcoleogy & Envircnment
rroject: T105210031
_ab No. 28636

Fage 74 of 94
Zecember 21, 1662

_ab No. 28636-15 Client ID: T2100115 (water)

Organochlorine Pesticides and PCB’'s Per EPA Method 8080
Date Extracted: 11-25-92

Date Analyzed: 12-2-92
Zompound Concentration, ug/l
Aldrin - 9.01 U
2 -BHC 0.01
>-BHC 0.01
Z-BHC 0.01
v-BHC (Lindane) 0.01
Chlordane (technical) 0.010Q
1,4’ -DDD 0.01
1,4’ -DDE 0.01
<,4'-DDT 0.01

‘ Dieldrin 0.01
Zndosulfan I 0.01
Zndosulfan II 0.01
Zndosulfan sulfate 0.01
zndrin 0.01
Zndrin aldehvce 0.01
Zeptachloer 2.01 :
Zeptachlor epcxide .01 !
Zndrin Ketone 0.01 47Y/
“ethoxychlor 0.02 (77
T“oxaphene \ 0.1 :
aroclor 101§ 0.1 X,ZH}
Aroclor 1221 0.1 :
Aroclor 1232 0.1
Aroclor 1242 0.1 ,
~roclor 1248 c.1 .
ircclor 1234 0.1
~rcclor 1z60Q 0,1 L
Lroclor 1262 O.l'f/
rrocior 1268 0.1,

Continued

‘4 report s issuen soiety (or the use of the persoa or company (0 whom It 15 addressed. This laboratory accepts responubility onty for the due periormance of Analysis 11 accordasce wita
Lustry accepuaose practice. (n no event saail Sound Anaivuical Serviees lac. or its

piovees be respontibie {0r CONLEQUERNAL AF craval Aamasms in ems bind ae io oo o ooee -



SOUND ANALYTICAL SERVICES. INC.

Ecclogy & Envirznment
Project: T105210031
Lab No. 28635

Page 80 of 94
December 21, 1592

Lab No. 28636-15 Client ID: T2100116 (water)

Organochlcorine Pesticides and PCB’'s Per SPA Method 8080
Date Extracted: 11-25-92

Date Analvzed: 12~-2-62

Compound Concentration, uvg/l
Aldrin 0.01 L/
a-BHC : 0.01
b-BHC 0.01
g-BHC 0.01
y-BHC (Lindane) 0.01
-Chlordane (technical) 0.10
4,4'-DDD 0.01
4,4'-DDE 0.01
4,4’ -DDT 0.01 |
Dieldrin 0.01 1

. Endosulfan I 0.01
Endosulfan II 0.01
Endosulfan sulfate 0.01
Endrin 0.01
Endrin aldehyde 0.01 |
Heptachlor 0.01 |
Heptachlor ecoxice 0.01 |
Zndrin Ketone 0.01 ! /)/)/n/
Methoxychlor ¢.02 | /}
Toxaphene 0.10 =
Aroclor 1016 0.10 | ,26,@7
Aroclor 1221 0.10 | ,
Aroclor 1232 0.10 '
Aroclor 1242 0.10
Aroclor 1248 0.1¢C
Aroclor 1254 0.10C
Arccler 1260 0.10 /
aroclor 1262 0.10
Aroclor 1268 0

.10 \
. Continued

hus report is 1ssued soletv (or the use of the oD o company (0 whom it 1s addressed. This (aboratoey accepts responstbility only for the due performance of analysis in accordance '
Justry acceptabie pracuce. {n no event shall Sound Anaivtical Semces. (nc. of 1ts

pioyees be resp bie for cx qQ 1A} OF SDECIAl GAMARES 10 AMY Wimed =i~ -



SOUND ANALYTICAL SERVICES. INC.

Zcology & Environment

“roject: T109210031
- _ab No. 28636

Fage 86 of 94

Zecember 21, 1392

—ab No. 2863¢-1

~}

Client ID: T2100110 (water)

Organochlcrine Pesticides and PCB’'s Per EPA Method 8080
Date Extracted: 11-25-92

Cate Analvzed: 12-2-92
_:omgound Concentration, ua/l
2ldrin : .Cl1 L/
& -BHC .01
D-BHC .Q1
g-BHC

v~-BHC (Lindane)
Chlordane (technical)

.10
4,4 -DDD ' .01
4,4’ -DDE .01

¢ 4,4’ -DDT .01
Dieldrin

Endosulfan I
Endosulfan II
Endosulfan sulfate

.01
Zndrin .01
Zndrin aldehvcs
Heptachloer .01
Zeptachlor epcxide .01
Zndrin Ketone .01
“tethoxychlor 02 /;bqr/’
Toxaphene 10 - J
Aroclor 1016

Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1243

Aroclor 1254
Aroclor 1260
Aroclor 1262
Aroclor 1258

C)OOOL?OC)OOC‘)OOOOOOOOOOOOOOOOOOC)
e e e 5
[

Continued

"his report s ssued solety for the use of the person or company (10 whom 1t s acdressea. This laboratory accepts respoasibility ooty for the due performance of analysis in accordance wi
1dustry acceptadie pracuce. (o 0o event shall Sound Anantical SEOVICEL [AC OF 1HE @A Low e Mmoo ma. = -



SOUND ANALYTICAL SERVICES. INC.

Zcology & Envircnment
Project: T109210031

.ab No. 28636
Page 92 of 94
December 21, 1992

Lab No. 28636-18

Organochlorine Pesticides and PCB’'s Per EPA MMethod 8080
Date Extracted:
Date Analyzed:

Compound

Aldrin
a-BHC
b-BHC
g-BHC
y-BHC (Lindane)

Chlordane (technical)

4,4’ -DDD
4,4’ -DDE
1,4’ -DDT
Dieldrin

Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin

Endrin aldehvce
rHeptachlor
Heptachlor epoxide
Zndrin Ketone
Methoxychlor
Toxaphene

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Arocclor 1248
Aroclor 1234
Arcclecr 1280
Aroclor 1262
Aroclor 12€8

Concentration,

Client ID:

11-25-92
12-2-92

ug/l

e E et o e e M o

('_)O(_)O0.000000000000000000000000

Continued

72100111

o1 V

.01
.01
.01
.01
.10
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.02
.10
.10
.10
.10
.10
.10
.10
.10
.10
.10

|
|
|
|
|
|

(water)

g
L

This repont 18 1ssued solely for the use of the person or company to Whom it is sddressed. This laboratory sccepts responstbility outy (or the due periormance of anaivais in a~——-
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